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CHAPT ER 1  
INT RODUCT ION,  PROBLEM ST AT EMENT  AND O VERVIEW OF 
T HE ST UDY 
 
1 .1  INT RODUCT ION 
 
S i nce  South  A f r i ca ’s  re tu rn  t o  the  i n te rna t i ona l  a rena  i n  1994 ,  
many co mpan ies  and  i ndus t r i es  have  found  tha t  they  a r e  
a f fec ted  by  a  g ro wing  g l oba l  econo my (Amos,  He l l r i egel ,  
Jackson ,  K l opper ,  Lou w,  Oos thu i zen ,  S l ocu m and  Sta ude ,  
2005 :  99) .  S i mi l a r l y ,  Eras mu s,  Sch enk,  Swanepoe l  &  Van  W yk,  
(2005)  s ta te  tha t  fo r  Sou th  Af r i ca  to  endure  i n  th i s  i n te rna t i onal  
war  o f  co mpet i t i on ,  a  co l ossa l  e f for t  wi l l  be requ i red f rom i t s  
popu la t i on .  Sou th  Af r i can  bus iness  wi l l  p l ay  a  fundamenta l  ro l e  
i n  f ron t i ng  th i s  ‘econo mic  war ’ .   Sou th  Af r i can  o rgan i sa t i ons  
must  take  heed  o f  g l oba l  t rends  an d  deve lop ment s  and  i den t i f y  
po ten t i a l  oppor tun i t i es  and  th rea ts  (Amo s,  e t  a l . ,  2005 :  99) .  To  
re ma in  wor l d  c l ass ,  Sou th  Af r i can  b us inesses  wi l l  need  to  l ea rn  
f ro m tho se  co mpan ies  tha t  a re  ‘mar ke t  l eaders ’ .  
 
H i l l  (2007 :431)  s ta tes  tha t  one  o f  the  “Ach i l l es  hee l s ”  o f  
i n te rna t i ona l  bus i ness  i s  tha t ,  i n  the  fu l l ness  o f  t ime ,  
co mpet i to rs  u l t i mate l y  e merge .  I f  managers  do  no t  take  spec i f i c  
s teps  to  redu ce  the i r  f i r m’s  co s t  s t ruc tu re  they  wi l l  be  
ou t f l anked  by  a  more  e f f i c i en t  g l oba l  co mpet i to r .  
 
One o f  the  ma in  ques t i ons  d r i v i ng  South  A f r i can  bus iness  i s  
how to  ma in ta i n  co mpe t i t i veness  g i ven  the  ons laugh t  o f  g l oba l  
co mpet i t i on ,  espec ia l l y  f ro m r i s i ng  econo mic  g i an ts  –  Ch ina  
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and Ind i a .  I t  i s  i mpera t i ve  fo r  Sou th  Af r i can  ma nagers  to  
con t i nua l l y  l ook  fo r  new way s  o f  p roduc ing  p roduc ts  o r  
de l i ve r i ng  a  serv i ce  i n  o rder  to  r e ma in  co mpet i t i ve  o r  ga i n  
co mpet i t i ve  advan tage  over  i n te rna t i ona l  o rgani sa t i ons .   
 
1.1 .1  Sout h Af r ica n b usi ness:  Co mpet i t ive  s ta nd i ng  a nd  
e f f ic ienc y 
 
Accord i ng  to  Amos ,  e t  a l .  (2005 :  99 ) ,  the  In t e rna t iona l  Ins t i tu t e  
fo r  Management  Deve lo pment  ( I MD)  i ssue  an  annua l  W or l d 
Co mpe t i t i veness  Repor t ,  i n  wh i ch  coun t r i es  a re  ranked  based  
on  286  measures  i n  the  a reas  o f  (1 )  econo mic  per fo r man ce ;  (2 )  
govern ment  e f f i c i ency ;  (3 )  bus i ness  e f f i c i ency ;  (4 )  
i n f ras t ruc tu re .  In  the  2006  Wor ld  Co mpet i t ivene ss  Repor t  Sou th  
Af r i ca  was ranked  38 t h  ou t  o f  60  coun t r i es  i n  bus i ness  
e f f i c i ency  and  44 t h  i n  the  s tand ings  overa l l ,  see  Anne xure  1 :  
Wor ld  Compet i t i venes s  Scoreboard  2006  (Na t i ona l  Produc t i v i t y 
Ins t i tu te ,  2007) .   
 
The  conc lus i on  d rawn f ro m th i s  repor t  i s  tha t  Sou th  A f r i can  
bus iness  i s  go i ng  to  have  to  work  hard  to  impro ve  the i r  
co mpet i t i veness .  Produc t i v i t y  i s  one  o f  the  expre ss i ons  o f  the  
i n te rna l  e f f i c i ency  o f  an o rgan i sa t ion  (Eras mus ,  e t  a l . ,  2005) ,  
and  p roduc t i v i t y  i mprove ment  i n  So u th  Af r i ca  wi l l  a l so  depend 
on :  
•  The  qua l i t y  o f  the  l abour  fo rce ;  
•  Manage ment  re spons ib i l i t i es ;  
•  Produc t i v i t y  i ncen t i ve  sche mes;  
•  Labour  marke t  f l e xi b i l i t y ;  and  
•  Manage ment -un ion  co-opera t i on .  
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Th i s  means tha t  Sou th  Af r i can  ma nagers  wi l l  need  to  deve lop  
manager i a l  sk i l l ’ s  (manage men t  re spons ib i l i t i es )  and  enhance  
p roduc t i v i t y  (p roduc t i v i t y  i ncen t i ve  sche me s)  i n  o rder  to  
improv e  co mpet i t i veness .  Accord i n g  to  Eras mu s,  e t  a l .  (2005)  
p roduc t i v i t y  i s  the  pr imary  fea tu r e  i n  the  prosper i t y  fo r  a 
na t i on .  Th i s  cou ld mea n tha t  the  success  o f  Sou th  Af r i can  
o rgan i sa t i ons  wi l l  de te r mine  the  l ong- te r m pro sper i t y  o f  th e  
popu la t i on  o f  the  cou n t ry .  Sou th  Af r i can  bus iness  car r i es  a  
huge  respons ib i l i t y  fo r  the  na t i on .    
 
Accord i ng  to  H i l l  (2007 :  467) ,  co mp an ies  wh i ch  d i sp l ay  super i o r  
per fo r mance  over  t i me,  tend  to  hav e  s t rong  adap t i ve  c u l tu res .  
These  adap t i ve  cu l tu res  a re  made u p  o f  managers  who hav e  an  
i nna te  concern  abou t  cus to mers ,  s t ockho lders  and  employees .  
The  cur ren t  bus i ness  env i ron ment ,  e spec ia l l y  un i on-
manage ment  re l a t i ons ,  i l l us t ra tes  so me o f  the  cha l l enges  tha t  
wi l l  be  faced  bo th  no w and  i n  the  fu tu re  fo r  th i s  coun t ry .  No  
bus iness  ob jec t i ves  can  be  ach ieved  wi thou t  a  mot i va ted  
wor k fo rce  i n ten t  on  de l i ve r i ng  shareho lder  va l ue .  
 
1.1 .2  Importa nce o f  c ustome r se rvice  
 
Accord i ng  to  Pearce  and  Rob inso n  (2003 :  139)  any  serv i ce  
ac t i v i t i es  o f  a  f i rm can  be  a  key  source  o f  co mpet i t i ve  
advan tage .    F i r ms tha t  do  no t  p ay  a t ten t i on  to  t he  serv i ce  
aspec ts  o f  the  bus iness  wi l l  no t  be ab le  to  compete  e f fe c i t i ve l y  
i n  the  gl oba l  econo my.  Dav i s  and  He ineke  (2005 :  162)  s ta te  
tha t  so me o f  the  p r i mary  d i s t i ngu i sh i ng  fac to rs  o f  se rv i ce  
des ign  and  deve lop ment  i s  tha t ,  i n  a  serv i ce  con te xt ,  the  
p rocess  and  the  p roduc t  mu st  be  p roduced  concur ren t l y ,  i n  
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add i t i on  every  t i me a  cus to mer  ge ts  i n  touch  wi th  a ny  as pec t  o f  
the  f i r m t h i s  ‘mo ment  o f  t ru th ’  ca n  have  e i ther  a  pos i t i ve  o r  
nega t i ve  e f fec t  on  tha t  cus to mers  f u tu re  v i e w on  the  f i r m.  Th i s  
h i gh l i gh ts  the  need  fo r  managers  to  be  a ware  o f  b us i ness  
p rocesses  and  met hods  o f  wor l d  c l ass  serv i ce  de l i ve ry .  As  
cus to mer  de mands  i ncrease ,  f i r ms n eed  to  be  ag i l e  and  f l exi b l e  
i n  o rder  to  reac t  o r  to  meet  tho se  d e mands.   
 
S i mi l a r l y ,  Bard i ,  Coy le  &  Lang ley  (2003 :  572)  s ta te  tha t  an  
o rgan i sa t i on  can  ach ieve  a  co mpet i t i ve  advan tage  by  p rov i d i ng  
super i o r  l eve l s  o f  l og i s t i ca l  cus tomer  serv i ce .  The  po ten t i a l  
advan tage  e xi s ts  i n  v i ewing  cus tomer  serv i ce  as  a  “p roduc t ”  
wh i ch  can  add  s i gn i f i can t  va l ue fo r  the  buyer  (Bard i ,  Coy le  & 
Lang ley ,  2003 :  95) .  Organ i sa t i ons  rea l i se  tha t  i nc reased  
marke t  co mpet i t i veness  i s  d i rec t l y  re l a ted  to  cus to mer  serv i ce ,  
espec ia l l y  i n  the  a rea  o f  l ogi s t i cs.  Accord i ng  to  Pearce  and  
Rob inson  (2003 :  33)  many  co mpan ies  have  made the  cus to mer  
serv i ce  i n i t i a t i ve  a  key  aspec t  o f  th e i r  co rpora te  mi ss i on  wh i ch  
have  l ed  to  so me f i r ms ga in i ng  a  co mpet i t i ve  advan tage  i n  the  
marke t  p l ace .  The  o rgan i sa t i on  i n  wh i ch  the  research  wi l l  be  
conducted  p rov i des  l og i s t i cs  se rv i ces  to  marke t  l eaders  i n  the  
bus iness  wor l d .   
 
I t  has  no w been  es tab l i shed  tha t  bus i ness  e f f i c i ency  and  
cus to mer  serv i ce  a re  ke y  fac to rs  i n  de te r min i ng  the  
co mpet i t i veness  o f  a n  o rgan i sa t i on .  An  i n t roduc t i on  to  the  
o rgan i sa t i on  i n  wh i ch  the  research  wi l l  be  conducted  wi l l  
fo l l ow.  
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1.1 .3  T he organisat io n to  be  a nal ysed  
 
The  o rgan i sa t i on  i n  wh i ch  the  s tudy  took  p l ace  i s  UT i  
In te rna t i ona l  W or l dwide  Inc .  The i r  co re  focus  i s  se rv i ce  
de l i ve ry  i n  the  f i e l d  o f  supp l y  cha in  so l u t i ons  and  l og i s t i cs .  For  
th i s  o rgan i sa t i on  to  rema in  co mp et i t i ve  i t  i s  o f  the  u tmos t  
impor tan ce  tha t  ways  fo r  i mpro ved  cus to mer  serv i ce  a re  
con t i nua l l y  de te rmined  i n  o rder  to  ma in ta i n  a  co mpet i t i ve  edge  
i n  the  g l obal  a rena .  Herewi th ,  i s  a  b r i e f  p ro f i l e  o f  the 
o rgan i sa t i on .  
 
The  co mpany was founded i n  Sou th  Af r i ca  i n  1976  by  th ree  
South  Af r i cans  wh o re ma in  as  se n io r  execu t i ves  and  ma jo r  
shareho lders  to  th i s  day .  In  1 987  the  co mpan y l i s ted  on  the  
Johannesburg  Stock  Exch ange as  UNI SERV wh i ch  i nc l uded  
subs id i a r i es  o f fe r i ng  serv i ces  i n  i n te rna t i ona l  f re i gh t  fo rward i ng  
and  c l ear i ng ,  as  we l l  as  do mest i c  cour i e r  and  d i s t r i bu t i on  
serv i ces .  In  1993  UNISERV acq u i red  UNION-TRANSPORT,  
wh i ch  was a t  the  t i me,  the  3 rd  b i gges t  f re i gh t  fo rwarder  i n 
Ger many  and  adop te d  Un ion-T ranspor t  as  i t s  t rad i ng  na me.  
Un ion  T ranspor t  was  l i s ted  on  th e  Lu xe mbourg  e xchange i n  
1995 .  In  2000  the  co mpany was l i s ted  on  NASDAQ and the  
na me was change d to  UT i .   
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FIGURE 1 .1 .  UT I GLOBAL OFF ICES 
 
Souce :  Annua l  repor t  to  shareh o lders  2003  
 
Today,  UT i  W or l dwide  Inc .  (UT i )  i s  an  i n te rna t i ona l ,  non-asse t -
based  supp l y  c ha in  Manag e me nt  Co mpan y p rov i d i ng  l og i s t i cs  
se rv i ces ,  p l ann ing  and  op t i mi sa t i on  so l u t i ons .   The  co mpany 's  
se rv i ces  i nc l ude  a i r  and  ocean  f re i gh t  fo rward i ng ,  con t rac t  
l og i s t i cs  and cus to ms b rokerage .  Other  l ogi s t i cs  re l a ted  
serv i ces  tha t  a re  a l so  p rov i ded  i nc l ude  d i s t r i bu t i on  and 
ou tsourced  serv i ces ,  the  co-o rd i na t i on  o f  purchase  o rders  and  
the  move ment  and  s to rage  o f  ra w mater i a l s ,  supp l i es ,  
co mponen ts  and  f i n i shed  goods.    
 
UT i  se rves  a  l a rge  and  d i ve rse  base  o f  g l oba l  and  l oca l  
co mpan ies .  The se  i nc l ude  cus to mers  opera t i ng  i n  i ndus t r i es  
wi th  un ique  supp l y  cha in requ i rement s  such  as  the  
phar maceut i ca l ,  appare l ,  che mica l ,  au to mot i ve  and  te chno logy  
i ndus t r i es .   
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1.1 .4  Chal l enges fac i ng  t he  o rganisat io n 
 
Oak land  (2007 :  101)  says  tha t  f o r  an  o rgan i sa t i on  to  be  
success f u l  over  t ime per fo r man ce  must  beg in  to  be  measured  
by  the  i mprove ments  v i s i b l e  to  the  cus to mer .  Many s erv i ce  
o rgan i sa t i ons  a re  concerned  ab ou t  cos t ,  s ta f f  e f f i c i ency ,  
cus to mer  serv i ce  and  qua l i t y  i ssues .  Serv i ce  f i rms,  espec ia l l y  
h i gh l y  co mpet i t i ve  serv i ce  sup p l i e rs  such  as  a i r l i nes ,  
accoun t i ng  f i rms,  bank s ,  i mpor t -expor t  f i r ms,  i nsurance  
co mpan ies  a s  we l l  as  pub l i c  u t i l i t ies  need  to  d i sp l ay  a t  l eas t  
so me co mprehens ion  o f  qua l i t y  i mprove ment  and  the  
app l i ca t i on  thereo f .  Accord i ng  to  Oak land  (2007 :  106)  s i mp l y  
p rov i d i ng  a  qua l i t y  se rv i ce  wi th  a  h i gh  degree  o f  cus to mer  
sa t i s fac t i on  i s  no t  su f f i c i en t ,  the  co s t  o f  ach iev i ng  these  goa l s  
must  be  care fu l l y  me asured  and  managed.  Sta f f  e f f i c i ency ,  
cos t ,  cus to mer  serv i ce  and  qua l i ty  wi l l  now be  d i scussed  i n  
re l a t i on  to  UT i  Por t  E l i zabe th ’s  cu r r en t  s ta te  o f  opera t i ons .  
 
1 .1 .4 .1  Qua l i t y  
 
UT i  i s  an  ISO9001:  2000  accre d i ted  co mpany.  There  a re  
docu men ted  qua l i t y  p rocesses  i n  p l ace  and  the  co mpany  
measures  qua l i t y  on  a  con t i nual  bas i s ,  us i ng  var i ous  too l s  and 
repor ts .  Ho wev er ,  i n  an  ana l ys i s  of  these  repor ts  and  cur ren t  
too l s  a l l  these  methods  a re  rea c t i ve  i n  na tu re .   
 
A g rea te r  focus  needs to  be  p l aced  on  the  p rocess  o f  de l i ve r i ng  
the  serv i ce  p roduc t  i n  o rder  to  p reven t  qua l i t y  i ssues  a r i s i ng 
a f te r  the  ser v i ce  has  been  de l i ve red .  As  the  ser v i ce  p roduc t  i s  
i n tang ib l e ,  qua l i t y  i s  d i f f i cu l t  to  mea sure  and  de f i ne ,  a l though  i t  
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does have  a  d i rec t  l i nk  to  cus to mer  sa t i s fac t i on  as  d i scussed  i n  
sec t i on  1 .1 .4 .4 .  
 
1 .1 .4 .2  Sta f f  co s t  
 
Sta f f  co s t  i s  measured  by  the  p rodu c t i v i t y  ra t i o :  
 
Produc t i v i t y  ra t i o :   
   S ta f f  co s t         
   Revenue 
 
 
1 .1 .4 .3  Sta f f  e f f i c i ency  
 
Nu mber  o f  sh i p men ts  per  person  pe r  day :  
 
   Nu mber  o f  house  b i l l s  per  month  =  X    
   Nu mber  o f  peop le  
There fo re ,  
            X   ______   
   Average  nu mber  o f  days  i n  month      
 
=  Nu mber  sh i p ments  per  per son  per  day     
 
 
1 .1 .4 .4  Custo mer  serv i ce  
 
Accord i ng  to  Dav i s  and  He ineke  (2005 :  573) ,  manu fac tu r i ng  
and  serv i ce  co mpa n ies  tha t  de l i ve r  excep t i ona l  se rv i ce  to  the i r  
c l i en ts  can  ach ieve  a  co mpet i t i ve  edge  i n  today ’s  h i gh l y  
co mpet i t i ve  env i ron ment .  W h i l e the  impor tance  o f  good  
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cus to mer  serv i ce  i s  kno wn  a nd  apprec i a ted  by  bo th  
manufac tu r i ng  and  serv i ce  i ndus t r i es  a l i ke ,  i t  i s  d i f f i cu l t  to  
de f i ne  and  measure .   
 
Dav i s  and  He ineke  (2005 :  576)  g o  on  to  ad d  tha t  cus to mer  
sa t i s fac t i on  can  be  a  mar ke t - re l a ted  me asure  to  the  cus to mers  
reac t i on  to  wa i t i ng  t i me fo r  a  par t i cu l a r  se rv i ce .  Th i s  i nd i ca tes  
tha t  the  a mount  o f  t i me a  cu s to mer  has  to  wa i t  to  rece i ve  a  
serv i ce ,  o r  p roduc t  o f  a  se rv i ce ,  has  a  d i rec t  i mpact  on  
cus to mer  sa t i s fac t i on  wi th  tha t  s e rv i ce .  See  i l l us t ra t i on  i n  
F i gure  1 .2 .  ( “The  ro l e  o f  cus tomer  sa t i s fac t i on  i n  a  cus tome r  
behav iour  mode l ” ,  O l i ve r  as  repr in ted  by  Dav i s  & He ineke ,  
2005 :  577) .  
 
FIGURE 1 .2 .  T HE ROLE OF CUST OMER SAT ISF ACT ION IN A 
CUST OMER BEHAVIOUR MODEL 
 
 
Source :  Dav i s  and  He ineke  2005 :  5 77 .  
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Custo mer  sa t i s fac t i on  i s  a  goo d  measure  o f  ho w succe ss fu l  a  
p rocess  i s  becau se  i t  p rov i des  the  assoc ia t i on  be t ween l eve l s  
o f  se rv i ce  the  co mpan y i s  p rov i d i ng  the  cus to mer ,  wi th  the  
cus to mer ’s  per cep t i on  o f  tha t  se rv i ce  (Dav i s  & He ineke  2005 :  
576) .  The  cus to mer ’ s  percep t i on  o f  a  se rv i ce  wi l l  impact  t ha t  
cus to mer ’s  fu tu re  re l a t i onsh ip  wi t h  the  serv i ce  o rgan i sa t i on  
wh i ch  i s  d i rec t l y  l i nked  to  the  l o ng  te r m pro f i t  o f  the  sa i d  
o rgan i sa t i on .  
 
The  end  p roduc t  o f  UT i ’s  se r v i ce  to  the  cus to mer  i s  an  i nvo i ce  
fo r  tha t  se rv i ce .  One o f  the  most  c ha l l enging  aspec ts  o f  UT i ’s  
manage ment  o f  a  cus to mers  supp l y  cha in  i s  the  de l i ve ry  o f  a  
co mple te  and  f i na l  i nvo i ce to  the  cus to mer  wi th  the  a r r i va l  or  
depar tu re  o f  a  sh i pmen t  (depend ing  on  impor t  o r  e xpor t  
p rocess) .  The  task  i s  e x t re me l y  co mple x.  As  s ta ted  ear l i e r ,  UT i  
i s  a  non-asse t -based  co mpan y mea n ing  tha t  UT i  does  no t  own  
t rucks ,  a i rp l anes  o r  sh i ps .  Thi s  means tha t  UT i  has  to  co -
o rd i na te  the  i npu t  o f  severa l  i nvo i ces ,  see  F i gure  1 .3 ,  f ro m 
th i rd  par ty  se rv i ce  p rov i ders  on to  a  s i ng l e  UT i  i nvoi ce  to  the  
cus to mer .   
 
There fo re ,  i t  i s  l egi t imate  to  as su me tha t  the  we l l - t imed  
de l i ve ry  o f  an  accura te  i nvo i ce  has  a  de f i n i te  l i nk  to  cus to mer  
sa t i s fac t i on  wi th  a  serv i ce  and  i s  there fo re  equa l  to  a  measure  
o f  cus to mer  serv i ce .  I f  the  abo ve  measures  a re  no t  p roac t i ve l y  
tack l ed  they  s i mp l y  be co me reac t i ve  measures  o f  p roces s  
e f f i c i ency .   
 
 
 
 
  
 
  11 
 
 
FIGURE 1 .3 .  T HE CO MPLEXIT Y OF A UT I INVO ICE 
 
Source :  Researcher ’ s  o wn c rea t i on .  
 
Thus  i t  i s  conc luded  tha t  some o f  the  mea sures  o f  cus to mer  
serv i ce  o r  sa t i s fac t i on  wi th  the  serv i ce  a re :  
 
•  Invo i ce  de l i ve ry  
 
Invo i ce  da te  l ess  rece ip t  o f  sh i p me nt  (da te )  by  the  cus to mer  =  
Nu mber  o f  days  d i f fe rence ;  and  
 
•  Invo i ce  accuracy  
 
Nu mber  o f  i nvo i ces  i ssued  vs .  nu mber  o f  c red i t  no tes  &  
supp le menta ry  i nvo i ces  i ssued  ov er  a  mont h l y  per i od .  
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T ABLE 1 .1 .  SUMMARY OF CHAL LENGES F ACING T HE UT I  
ORG ANISAT IO N  
 
MEASURE CURRENT 
LEVEL
DESIRED 
DIRECTION
Operating Ratio %
Staff Efficiency
Shipments 
PPPD
Invoice Delivery In days
Invoice Accuracy %
MEASURE OF CHALLENGES
 
Source :  Researcher ’ s  o wn c rea t i on .  
 
Serv i ce  p roces ses  g enera l l y  i nvo l ve  the  cu s to mer .  Thus ,  any  
e r ro rs  tha t  a r i se  wi th i n  the  p r ocess  ad verse l y  man i fes t  
the mse l ves  to  the  cus to mer ,  l eav i ng  manage ment  wi th  l i t t l e  o r  
no  window o f  oppor tun i ty  to  rec t i f y  t he  i ssue  o r  s i tua t i on  be fo re  
the  cus to mer  i s  a f fec ted  by  i t  (Da v i s  & He ineke ,  2005 :  162) .  
For  th i s  reason  i t  i s  impera t i ve  tha t  p rocesses  a re  we l l -de f i ned  
and  e f f i c i en t  to  l imi t  o r  min i mi se  th e  nega t i ve  i mpact  o f  se rv i ce  
de l i ve ry  fa i l u re .  
 
1.1 .5  T he Lean Approac h 
 
As s ta ted  b y  Abd i ,  Sha var i n i  and  Hose in i  (2006 :  196)  
o rgan i sa t i ons  a re  p ressured  to beco me more  e f f i c i en t ,  mor e  
e f fec t i ve  and  co mpe t i t i ve  g l obal  p l ayers .  Th i s  has  l ead  to  bo th 
serv i ce  and  manufa c tu r i ng  o rgan i sa t i ons  app l y i ng  an 
assor t ment  o f  techn iques  i n  an  e f fo r t  to  reduce  c os ts ,  i nc rease  
f l exi b i l i t y ,  ra i se  qua l i t y ,  l essen  v ar i ab i l i t y  and  shor ten  l ead  
t ime s.  In  o rder  fo r  UT i  to  re ma in  co mpet i t i ve  on  a  g l oba l  sca le ,  
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the  o rgan i sa t i on  needs to  rev i ew c ur ren t  p rocesses  i n  o rder  to  
reduce  cos ts  and  i ncrease  e f f i c i ency ,  bu t  s t i l l  sa t i s fy  the  needs  
o f  the  cu s to mer  and  re ma in  f l e xi b l e  enough to  dea l  wi th  th e  
cha l l enges  o f  the  e xte rna l  bus i ness  env i ron ment .  
Accord i ng  to  Ha l l  (2006 :  27) ,  the moto r  i ndus t ry  has  a lway s  
been  a t  the  he l m o f  f i nd i ng  ways  o f  improv i ng  p rocesses  and  
methods  o f  p roduc t i on  i n  o rder  to  c o mpete  i n  the  g l oba l  mar ke t .  
L i kewi se ,  Se we l l  (1992 :  23)  a rgues  tha t  se rv i ce  i ndus t r i es 
shou ld  l ook  to  manufac tu re rs  i f  th ey  wi sh  to  p rov i de  a  be t te r  
se rv i ce ,  because  i t  i s  manuf ac tu re rs  -  no t  the  serv i ce  
co mpan ies  -  tha t  have  the  mo s t  e f f i c i en t  p rocesses  and  
sys te ms.    
 
One o f  the  mo st  g round-break ing  manufac tu r i ng  ph i l osoph ies  i s  
tha t  o f  the  ‘Lean ’  approach .  The  l ean  approach  descr i bes  
manage ment  tec hn iques  used  by  the  Japanese  au to mo t i ve  
i ndus t ry ,  i n  par t i cul a r  Toyo ta .  In  essence  i t  s imp l y  means  
“do ing  more  w i th  les s ”  (Abd i ,  e t .  a l . ,  2006 :  196) .  Cons ider i ng  
the  cur ren t  f i nanc ia l  pos i t i on ,  p rogress i on  and  marke t  
do mina t i on  o f  the  Toyo ta  Co mpany,  i t  i s  wor th wh i l e  to  eva lua te  
the i r  approach  to  manufa c tu r i ng  p rocesses  and  ma nage ment  
techn iques ,  as  we l l  as  the  po ten t i a l  fo r  the  same to  be  app l i ed 
to  UT i  In te rna t i ona l  Inc .  
 
The  de f i n i t i on  o f  l ean  p roduc t i on as  p rov i ded  by  Dav i s  and  
He ineke  (2005 :  349)  i s  as  fo l l ows:  
 
“An in tegra ted  se t  o f  ac t iv i t ie s  des igned  to  ach ieve  h igh-
vo lume f le x ib le  p roduc t ion  u s ing  m in ima l  inven to r ies  o f  raw  
mater ia ls ” .   
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W omack and  Jones  (1996 :  15)  s ta t e  tha t  l ean  p roduc t i on  use s  
fe wer  resources  when co mpared  wi t h  mas s  p roduc t i on .  Tha t  i s ,  
reduced  manu fac tu r i ng  a rea ;  ha l f  the  nu mber  o f  e mp loyees ;  
l ess  i nves t ment  i n  too l i ng ;  a  l esser  a mount  o f  t i me to  b r i ng  a  
new produ c t  to  the  marke t ;  l ess  i nven to ry ;  fe wer  f l a ws and  a  
g rea te r  range  o f  p roduc ts .  The  ap proach  and  manage ment  o f  
co mpan y resources  i s  c r i t i ca l  to any  o rgan i sa t i on ’s  success ,  
regard l ess  o f  whe ther  the  o rgan i sa t i on  manufac tu re s  a  p rodu c t  
o r  p rov i des  a  serv i ce .  
 
Accord i ng  to  Bro wn,  e t .  a l . ,  (2006 :  4 ) ,  l ean sys te ms focus  on  
exa c t l y  what  the  cus to mer  requ i res  a t  a  p r i ce  the  cus tomer  i s  
wi l l i ng  to  pay  and  a t  the  t i me  the  cus to mer  requ i res  i t .  
Respons i veness  to  cus to mer ’s  ne eds  and  requ i rement s  wi l l  
u l t imate l y  de te r mine  UT i ’s  l ong- te r m succe ss  as  an  
o rgan i sa t i on .   
 
W omack,  Jones  and  Roos (199 0 :  8 ) ,  p red i c t  tha t  l ean  
p roduc t i on  wi l l  sp read  ou ts i de o f  the  au to mot i ve  i ndus t ry  and  
wi l l  change a lmo st  every  bu s i ness  opera t i on ,  cho i ces  fo r  
cus to mers ,  the  na tu re  o f  work ,  th e  p rosper i t y  o f  co mpan ies  
and ,  even tua l l y  the  des t i ny  o f  na t i ons .  Cons ider i ng  th i s ,  Sou th  
Af r i ca  shou ld  take  heed  o f  th i s  t re nd  to wards  ‘ l ean ’  bus i ness  
methodo logy .  
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1.2  T HE RESEARCH QUEST IO N AND PROBLEM AREA 
 
Dav i s  and  He ineke  (2005 :  364)  s ta te  tha t  se rv i ce  o rgan i sa t i ons 
p resen t  oppor tun i t i es  fo r  the  us e  o f  l ean  concep ts .  The  rea son  
fo r  th i s  i s  tha t  l ean  p roduc t i on  foc uses  on  p roc esses ,  no t  o n  
p roduc ts .  Lean  met hodo logy  can  b e  app l i ed  to  any  g roup  o f  
p rocesses  i n  bo th  the  man ufac tu r i ng  and  serv i ces  a rena ’s .  Th i s  
i s  echoed by  Se we l l  (1992 :  23) ,  who  s ta tes  tha t  every  f i r m i s  
an  accu mula t i on  o f  s ys te ms.  Thes e  sys te ms  must  co mbine  to  
c rea te  a  p rocess  tha t  i s  e f f i c i en t  and  respons i ve  to  cus to mer  
needs.  I t  i s  the  p rocess ,  above  a l l  e l se ,  tha t  guaran tees  good  
serv i ce .  
 
Accord i ng  to  H i l l  (2007 :  189)  f i rms a re ,  by  and  l a rge ,  more  
sens i t i ve  to  the  needs o f  the i r  c l oses t  c l i en ts  o r  cus to mers .  As  
much as  80 % o f  UT i  Por t  E l i zabe th ’ s  cus to mers  a re  au to mot i ve  
OEM’s  o r  1 s t  and  2 n d  t i e r  supp l i e rs  to  the  OEM’s  i n  the  Ne l son  
Mande la  Bay  Met ropo le ,  see  F i gure  1 .6 . ,  ( UT i  F i nanc ia l  da ta ,  
2007) .  UT i  Por t  E l i zabe th ’s  top  10  cus to mers  a re  au to mot i ve  
cus to mers .  There  i s  a  s t ra teg i c advan tage  to  a l i gni ng  the  
serv i ce  o rgan i sa t i on  wi th  the  needs o f  the  cu s to mer ,  
cons ider i ng  the  make up  o f  UT i  Por t  E l i zabe th ’s  cus t o mer  base .   
 
One cou ld  ask  the  ques t i on  -  i f  a  log is t ics  s e rv ice  p ro v ider  
th inks  l i ke  an  au tomot iv e  manufac t u re r  and  tack les  p rocess es  
l ike  an  au tomot ive  manufa c tu re r ,  the  o rgan isa t ion  become  
be t te r  se rv ice  p rov ider s  to  au tomot i ve  manufac tu re rs?  
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FIGURE 1 .4 .  UT I PO RT  ELIZ ABET H’S CUST OMER BASE  
 
 
 
Source :  Researcher ’ s  o wn c rea t i on .  
 
An  i nves t i ga t i on  o f  the  app l i ca t i on  o f  l ean  manufac tu r i ng  too l s  
and  techn iques  to  UT i  Por t  E l i zabe th ’s  bus i ness  p rocesses  
needs to  be  co ns idered  as  th i s  may i ndeed  l ead  to  i mproved  
p rocess  e f f i c i ency  and  u l t ima te l y  to  i nc reased  cus to mer  
sa t i s fac t i on .   
 
The  researcher  wi l l  address  the  fo l l owing  ma in  research  
p rob lem:  
 
Can  l ean  p r i nci p l es and  too l s  be app l i ed to  UT i  Por t  E l i zabe th ’s  
se rv i ce  opera t i on?  
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1.3  SUB- PRO BLEMS T O BE ADDRESSED IN T HE ST UDY 
 
In  o rder  to  ans wer  the  ma in  rese arch  p rob le m the  fo l l owing  
sub-p rob le ms wi l l  need  to  be  addres sed .  
 
1 .3 .1 .  W hat  i s  UT i  Por t  E l i zabe th ’s  cu r ren t  per fo r mance  
aga ins t  measures  o f  cos t  con t ro l  and  cus to mer  
sa t i s fac t i on?  
1 .3 .2 .  W hat  does  a  l i te ra tu re  rev i ew revea l  abou t  th e  
success f u l  app l i ca t i on  o f  l ean  man ufac tu r i ng  concep ts  
to  the  serv i ce  i ndus t ry?  
1 .3 .3 .  Ho w can  cur ren t  opera t i ons  be  ana l ysed?  and  
1 .3 .4 .  W hat  changes wi l l  occur  i n  the  app l i ca t i on  o f  l ean  
ana l ys i s  to  se rv i ce  opera t i ons?  
 
 
 
1.4  PURPO SE ST AT EMENT  
 
The purpose  o f  th i s  s tudy  wi l l  be  to  d i scover  i f  the  l ean  
methodo logy  and  approa ch  to  manufac tu r i ng ,  has  p rac t i ca l  
app l i ca t i on to  se rv i ce  opera t i ons  a t  UT i  Por t  E l i zabe th .  The 
un i t  o f  ana l ys i s wi l l  be the  ocean  f re i gh t  impor t  sh i pp i ng  f i l e  
(quan t i ta t i ve  da ta )  and  ocean  f re i gh t  impor t  managers  and  
superv i so rs  (qua l i ta t i ve  da ta ) .  The  ocean  i mpor t  f i l e  de te rmines  
the  f i na l  ou tpu t  o f  the  serv i ce  -  the  UT i  i nvoi ce  fo r  the  serv i ce  -  
d i scussed  i n  sec t i on  1 .1 .4 .4 .  
 
Lean  method o logy  i s  genera l l y  descr i bed  as  an  i n tegra ted  se t  
o f  ac t i v i t i es  des i gned  to  ach ieve  h i gh-vo lume,  f l e xi b l e  
p rocesses  u s i ng  a  min i ma l  a mount  o f  i npu ts ,  s i mp l y  pu t ,  ‘ the  
ab i l i t y  to  do  more  w ith  less ’ (Dav i s  &  He ineke ,  2005 :  364) .   
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1.5  SEL ECT ED SAMPL E 
 
A  judge menta l  sa mple  has  been  se l ec ted  i n  accordance  wi th  
i n fo rma t i on  and  adv i ce  rece i ved  f ro m the  opera t i ons  manage r  
a t  UT i  Por t  E l i zabe th .  The  se l ec te d  sa mple  wi l l  be  the  ocean  
f re i gh t  impor ts  opera t i on  a t  UT i  Por t  E l i zabe th .  The  reason  fo r  
se l ec t i ng  th i s  sa mple  i s  because :  
 
•  The  ocean  f re i gh t  i mpor t  depar t ment  i s  the  mo st  p roces s  
o r i en ta ted  tea m a t  UT i  Por t  E l i zabe th .  
•  The  tea m a l so  genera tes  the  h i ghes t  revenue wi th i n  the  UT i  
Por t  E l i zabe th  opera t i on ,  Se e  F igure  1 .6 .   
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FIGURE 1 .5 .  UT I F INANCIAL DAT A,  2007  
 
 
 
Source :  Researcher ’ s  o wn c rea t i on .  
 
1 .5 .1  The  ocean  f re i gh t  impor ts  p roces s  re l i es  on  6 o f  the  8 
tea ms  wi th i n  the  en t i re  UT i  Por t  E l i zabe th  opera t i on  and  
i s  the  most  represen ta t i ve  o f  t he  op era t i on  as  a  who le .  
 
There fo re ,  tak i ng  the  above  fac to rs  i n to  accoun t ,  the  ocean  
f re i gh t  impor ts  opera t i on  wi l l  be  the  most  represe n ta t i ve  o f  a l l  
UT i  Por t  E l i zabe th  opera t i ons  fo r  th e  purposes  o f  th i s  s tudy .  
 
1.6  RESEARCH DESIG N AND MET HODOLOGY 
 
The  overa l l  theme o f  the  resear ch  i s  ac t i on  research  wi th i n  the  
pheno meno log i ca l  parad igm.  Th i s  approach  i s  chosen  as  the  
researcher  and  the  research  a re  par t  o f  the  p roposed  change  
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and ana l ys i s .  The  overa l l  pu rpose  o f  the  resear ch  i s  to  asses s  
whe ther  the  se l ec ted  l ean  too l ,  va l ue  s t ream mapp ing ,  wi l l  
revea l  p rocess  i ne f f i c i enc i es  wi th i n  UT i  Por t  E l i zabe th ’s  ocea n  
f re i gh t  impor t  p ro cess .   
 
To  acco mpl i sh  th i s  there  wi l l  be  three  s tages  to  the  researc h  
p rocess .  
 
1.6 .1  F i rs t  s tage:  L i tera t ure  re view 
 
The  research  wi l l  commence  wi th  a  rev i ew o f  the  e xi s t i ng  
l i te ra tu re  on l ean manu fac tu r i ng .  The  rev i ew wi l l  then  p rogress  
to  an  i nves t i ga t i on  on  the  succes s fu l  app l i ca t i on  o f  the  l ean 
approach  to  serv i ce  i ndus t r i es .  I t  wi l l  be  impor tan t  to  de ve lop  a  
f ra me wor k  o f  co r re l a t i ons  be tween the  success fu l  app l i ca t i on o f  
‘ l ean ’  to  se rv i ce  i ndus t r i es  and the  i ndus t ry  o f  f re i gh t  
fo rward i ng .  F i na l l y  the  va l ue  s t r ea m mapp ing  too l  wi l l  be  
d i scussed .  
 
1.6 .2  Second stage:  Exp lorato ry research 
 
Exp lo ra to ry  research  cons i s ted  o f  da ta  co l l ec t i on  to  ascer ta i n  
UT i  Por t  E l i zabe th ’s  cu r ren t  per fo r mance  i n  re fe rence  to  
bus i ness  e f f i c i ency  mea sures  o f  the  fo l l owing :  
 
1 .6 .2 .1 .  Invo i ce  accuracy   
A sa mple  o f  f i l es  de te r mined  th e  cur ren t  l eve l  o f  i nvo i ce  
accuracy  b y  measur i ng  the  nu mber  o f  supp le menta ry  i nvo i ces  
and  c red i t  no tes  per  ocean  i mpor t  f i l e ;  
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1.6 .2 .2 .  Sta f f  e f f i c i ency   
S i x mont hs  da ta  was used  by  tak i n g  the  nu mber  o f  house  b i l l s  
o f  l ad i ng over  the  number  o f  e mp loyees  i n  the  ocean  f re i gh t  
impor t s  p roces s .  
 
1 .6 .2 .3 .  Produc t i v i t y  ra t i o   
S i x months  da ta  on  s ta f f  cos t  over  revenue genera ted  by  the  
ocean  f re i gh t  i mpor ts  p roce ss .  
 
1 .6 .2 .4 .  Se mi -s t ruc tu red  i n te rv i ews 
These  have  been  he ld  wi th  the  o cean  f re i gh t  p rocess  tea m 
superv i so rs  and  manager s  to  es tab l i sh  the  cur ren t  func t i on i ng 
o f  the  ocean  f re i gh t  i mpor t  p rocess .  
 
1 .6 .2 .5 .   Process  measure ment  
T ime  shee t ,  work  sa mpl i ng  and  s tandard  t i me  s tud ies  ha ve  
been  used  to  de t e r mine  the  p ro cess  cyc l e  t i me.  
 
1.6 .3  T hi rd  s tage:  Process anal ys is  
 
By  de f i n i t i on ,  va l ue  s t rea m manage ment  ( VSM)  i s  a  p ro cess  fo r  
p l ann ing  and  l i nk i ng  l ean  i n i t i a t i ves  th rough  sys t e ma t i c  da ta  
cap tu re  and  a na l ys i s  (Tapp ing  and  Shuker ,  2003 :  5 ) .  In  th i s  
phase  a  cur ren t  s ta te  d i agra m wi l l  be  deve loped .   The  cur ren t  
s ta te  wi l l  be  anal ysed  and  a  p roposed  fu tu re  s ta te  wi l l  be 
p resen ted  and  d i scuss ed .  
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1.7  DAT A COLL ECT ION PROCEDURE 
 
The research  wi l l  use  a  var i e ty  o f  da ta  co l l ec t i on  methods  
based  on  the  appropr i a te  s tag e  o f  r esearch .  
 
1.7 .1  F i rs t  Stage:   L i te ra t ure  re vie w 
 
The scope ,  con te x t  and  para met ers  o f  the  l i te ra tu re  rev i ew:  
 
1.7.1.1 Key  word s  
 
The researcher  wi l l  make  u se  o f  the  fo l l owing  key  words  o r  
co mbina t i on  o f  key  words :  
 
•  Lean ;  
•  Lean  and  manufac tu r i ng ;  
•  Lean  and  serv i c i ng ;  
•  Lean  and  cus to mer  serv i ce ;  
•  Lean  and  too l s ;  and   
•  Va lue  s t rea m mapp ing .  
 
1.7 .1 .2  T ime f ra me 
 
The researcher  wi l l  exa mine  re l ev an t  l i te ra tu re  be tween  the  
per i ods  o f  1990  to  da te .  The  reaso n  fo r  the  year  199 0  i s  tha t  i t  
co i ns i des  wi th  the  re l ease  o f  the  book ,  The mach ine  tha t  
changed the  wor ld ,  by  W omac k an d  Jones .  A l i te ra tu re  rev i ew 
wi l l  con t i nue  th roughout  the  s tudy .  
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1.7 .1 .3  Geography  
 
The research  wi l l  no t  be  l imi ted  to  any  par t i cu l a r  coun t ry  and  
there fo re ,  any  l i te ra tu re  wor l dwide  wi l l  be accep tab le  bu t  
l imi ted  to  the  l anguage o f  the  resea rcher  (Eng l i sh ) .  
 
1 .7 .1 .4  Mu l t i d i sc i p l i na ry  approach  
 
The  p r imary  purpose  o f  the  re search  i s  to  app l y  ‘ l ean ’  
methodo logy  to  the  serv i ce  en v i ronment .  There fo re ,  th e  
researcher  wi l l  no t  be  l imi ted  to  a ny  par t i cu l a r  d i sc i p l i ne .  The 
on l y  c r i te r i a  wi l l  be  fo r  ‘ l ean ’  to  be  app l i ed  to  a  p rocess .  
 
1 .7 .1 .5  In fo r mat i on  sourc es  
 
The  fo l l owing  i n fo rma t i on  sources  w i l l  be  consu l ted :  
 
•   Journa l  a r t i c l es ;  
•   Theses  and  d i sser ta t i ons ;  
•   Con fe rence  p roc eed ings ;  
•   Books ;  and  
•   In te rne t .  
 
1.7 .2  Second stage:   Exp lorato ry resea rch 
 
In  o rder  to  ascer ta i n  the  l eve l  o f  i nvo i ce  accuracy  and  qua l i t y ,  
a  sa mple  o f  sh i pp i ng  f i l es  wi l l  be d ra wn f ro m s i x mont hs  o f  
h i s to r i ca l  sh i ppi ng  f i l es .  Us ing a  con f i dence  i n te rva l ,  the  
sa mple  p ropor t i on  wi l l  de te rmine  th e  nu mber  o f  f i l es  con ta i n i ng 
a t  l eas t  one  c red i t  o r  supp le men ta ry  i nvo i ce ,  o r  bo th .  
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Sta f f  e f f i c i ency  wi l l  be  measured  month  on  month  us i ng  a  s i x  
month  per i od  o f  h i s to r i ca l  da ta .  
 
Produc t i v i t y  ra t i os  wi l l  be  mea sure d  month  on  month  u s i ng  a  
s i x month  per i od  o f  h i s to r i ca l  da ta .  
 
1.7 .3  T hi rd  s tage:  Process anal ys is  
 
A  de ta i l ed  ana l ys i s  o f  the  cur ren t  o cean  f re i gh t  i mpor t  p roces s  
i nvo l v i ng a  phys i ca l  check  th rough  o f  the  p rocess  and  
measure ment  thereo f .  The  research  i ns t rumen t  used  was se mi -
s t ruc tu red  i n te rv i ews and  quan t i ta t i ve  da ta  on  the  func t i on i ng 
o f  the  tea m.  A p ropose d  fu tu re  s ta te  wi l l  be  p resen ted  based  
on  any  i n fo rma t i on  o r  p rocess  impr ove ment s  uncovered  i n  the  
cur ren t  s ta te  v a l ue  s t rea m ma pp ing  p rocess .  
 
1.8  ET HICAL CONSIDERAT IO NS IN  CONDUCT ING T HE 
RESEARCH 
 
In  the  a rea  o f  bus i ness  researc h  there  a re  no  fo r ma l i sed  
gu ide l i nes  on  e th i ca l  conduct  i n  research  (Co l l i s  and  Hussey  
2003 :  38) .  Due  to  the  cur ren t  e mp loy ment  re l a t i onsh ip  be twee n  
UT i  Por t  E l i zabe th  and  the  researcher ,  e th i ca l  conduct  wi l l  
have  to  be  ma in ta i ned  wi th i n  the  boundar i es  o f  the  e mp loy ment  
re l a t i onsh ip .  
 
1.8 .1  UT i  Port  El i zabeth 
 
The  researcher  wi l l  have  to  adhere  to  the  r i gh ts  o f  UTi  Por t  
E l i zabe th  i n  te r ms  o f  p r i vacy  o f  t he  resu l ts  o f  th e  research .  
Resu l ts  o f  the  research  ma y c on ta i n  t rade  secre ts  and  
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con f i den t i a l  and /o r  p ropr i e ta ry  i n fo rma t i on  o f  UT i  Por t  
E l i zabe th .  In  th i s  case ,  i t  wou ld  p r ov i de  subs tan t i a l  bene f i t  to  
co mpet i to rs  o f  the  f i r m.   I t  wi l l  be  impor tan t  to  ensure  tha t  UT i  
Por t  E l i zabe th  i s  p ro tec ted  and  a  con f i den t i a l i t y  agree ment  i s  
reached and  a  con t rac t  s i gned  be t wee n researcher ,  UT i  Por t  
E l i zabe th  and  sponsor .  Th i s  i s  i n  accordance  wi th  po in t  4 f  o f  
the  code  o f  conduct  fo r  researchers  a t  Ne l son  Mande la  
Met ropo l i tan  Un i vers i t y  (NMMU) .  Consen t  wi l l  be  ob ta i ned  f rom 
UT i  Por t  E l i zabe th  be fo re  pub l i ca t i on  o f  any  resu l ts .  
 
1.8 .2  Part ic ipants  w i thi n t he  UT i  Port  El izabeth operat ion 
 
Accord i ng  to  Co l l i ns  and  Hussey  (2003 :  38) ,  i n fo rmed cons en t  
o f  par t i c i pan ts  i s  e th i ca l  i n  any  research  under tak i ng .  In  th i s  
case ,  the  re searcher  wi l l  p resen t  a  de ta i l ed  ou t l i ne  and  
purpose  o f  the  s tudy  to  UT i  Por t  E l i zabe th  e mp loyee s  
(par t i c i pan ts ) .  Thi s  i s  i n accordance  wi th  po in t  4e&f  o f  the  code  
o f  conduct  fo r  researchers  a t  NMMU.  The  researcher  wi l l  a l so  
p resen t  a  t ime tab le  fo r  the  s tudy  wh i ch  i s  accep tab le  to  UT i  
Por t  E l i zabe th  and ,  as  fa r  as  pos s i b l e ,  has  min ima l  i n te r rup t i on  
to  the  bus iness  opera t i ons  o f  the f i rm.  In  o rder  to  ma in ta i n  a  
sense  o f  anony mi t y  wi th  par t i c i pan ts  responses  and  s ta t i s t i cs  
were  recorded .  Th i s  i s  i n  accordance  po in t  4 f  i n  the  code  o f  
conduct  fo r  rese archers  a t  NMMU.  
 
The  researcher  wi l l  have  to  cons ider  the  r i gh ts  o f  UTi  Por t  
E l i zabe th  a t  a l l  t ime s.  The  resear cher  be l i eves  tha t  th i s  i s  a  
‘co mmo n cour tesy ’  wh i ch  shou ld  be  a f fo rded  the  o rgan i sa t i on  i n 
a l l owing  research  to  be  conducted  dur i ng  the  opera t i ona l  hours  
o f  the  f i r m.  I t  i s  to  th i s  end ,  t ha t  the  r i gh ts  o f  UT i  Por t  
E l i zabe th  wi l l  be  cons idered  be fo re  any  pub l i ca t i on  o f  resu l ts  o f  
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the  research .  Acc ord i ng  to  Dav i s  and  He ineke  (2005 :  97) ,  
s takeho lders  i n  o rgan i sa t i ons  have  beco me more  a ware  o f  
i ssues  wh i ch  ma y cause  the  pub l i c  image o f  an  o rgan i sa t i on  to  
be  cas t  i n  a  bad l i gh t .  Due  to  the  e mp loy ment  re l a t i onsh ip  
be t ween the  researcher  a nd  UT i  Po r t  E l i zabe th  th i s  wou ld  be  a  
s t rong  cons idera t i on  i n  nego t i a t ing  the  pub l i ca t i on  o f  any  
resu l ts .  
 
1.9  DEF IN IT IO N OF CO NCEPT S 
 
In  o rder  to  pursue  a  s tudy  o f  l ean  met hodo logy  and  i t s  
app l i ca t i on  to  the  UT i  env i ronment  th e  fo l l owing  te r ms  
synony mous wi th  l ean  theory  wi l l  need  to  be  unders tood  an d  
c l a r i f i ed .  
 
Process  cyc le  t ime :  I s  the  t i me requ i red  fo r  a  p rocess  to  meet  a  
par t i cu l a r  demand  fo r  a  ce r ta i n  per i od .  
 
Muda :  An  ac t i v i t y  wh i ch  uses  resources  bu t  adds  no  va l ue  
(W oma ck and  J ones ,  1996 :  308) .  
 
Process :  A  sequen ce  o f  s i ng l e  opera t i ons  to  c rea te  a  p roduc t  
o r  co mple te  an  o rder  (W omack an d  Jones ,  1996 :  3 09) .  
 
Va lue :  A  capab i l i t y  p rov i ded  to  a  cus to mer  a t  the  r i gh t  t i me ,  
su i tab l e  p r i ce ,  as  de te r mined  i n  each  case  by  t he  cus to mer  
(W oma ck and  J ones ,  1996 :  311) .  
 
Value  s t ream :  Prec i se  ac t i ons  req u i red  to  des i gn  o rder  and 
p rov i de  a  de f i n i t i ve  p roduc t  f rom concep t i on  o f  an  o rder  
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th rough  to  de l i ve ry  o f  raw ma ter i a l  to  the  cus tomer  (W oma ck  
and  Jones ,  1996 :  311) .  
 
Value  s t ream mapp ing :  C l ass i f i ca t i on  o f  the  p reci se  ac t i ons  
occur r i ng  i n the  va l ue  s t ream f o r  a  par t i cul a r  p roduc t  o r  
p roduc t  g roup ing  (W omack and  Jon es ,  1996 :  311) .  
 
The  fo l l owing  concep ts  used  i n  th e  UT i  work i ng  env i ron men t  
wi l l  need  to  be  unders tood  and  c l a r i f i ed .  
 
Document  D is t r ibu t ion  Team :  A  tea m o f  fo ur  e mp loyees  
i nvo l ved  i n  compi l i ng  a  se t  o f  docu ments  co mple te  wi th  a  UT i  
i nvo i ce  fo r  de l i ve ry  to  the  cus to mer  (W ampa ch,  2007) .  
 
Bil l  o f  En t r y  Team :  A  tea m o f  ten  e mp loyees  wh i ch  p roces ses  
en t r i es  i n to  cus to ms ( SARS)  i n  o rder  to  ob ta i n  cus to ms re l ease  
o f  i mpor ted  goods  (W ampach,  2007) .  
 
Degroup  Team :  A  tea m o f  e i gh t  persons  i nvo l ved  i n  re fe renc ing 
and  reg i s te r i ng  o f  sh i ppi ng  f i l es .  Degroup  i s  synony mo us wi th  
the  ocean  f re i gh t  p roces s  on l y  (W ampach,  2007) .  
 
Del ive r ies  Team :  A  te a m o f  sev en  e mployees  i nvo l ved  i n  
exped i t i ng  sh i p ments  f ro m des t i na t i on  por t  to  cus to mer  
p re mises  and  ra i se  the  f i na l  i nvoi ce  to  the  cus to mer  (W ampach,  
2007) .  
 
Forward in g  Team :  A  tea m o f  e i gh t  e mp loyees  i nvo l ved  i n  
exped i t i ng  ocean  f re i gh t  sh i p ments  f ro m source  to  des t i na t i on  
por t  [Por t  E l i zabe th ]  (W ampach,  20 07) .  
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1.10  SUMMARY 
 
In  th i s  chap te r  the  ma in  p rob le m a nd  sub-prob le ms  have  been  
de f i ned .  The  del imi ta t i ons  o f  the  research  s tudy  have  been  
exp la i ned .  Key  concep ts  used  i n  th e  research  s tudy  h ave  been  
d i scussed  i n  o rder  to  i n t roduce  the  t op i c  under  i nves t i ga t i on .  
 
The  s i gn i f i cance  o f  the  research  has  been  exp la i ned  and  the  
reasons  why the  researc h  was cond ucted  have  been  d i scussed .  
In  add i t i on ,  the  research  methodo l ogy  used  i n  the  s tudy  was  
i n t roduced  and  b r i e f l y  exp la i ned .  A more  de ta i l ed  accoun t  o f  
the  research  s tu dy  wi l l  fo l l ow i n  cha p te rs  3  and  4 .  
 
Chapte r  2  wi l l  begin  wi th  a  l i te ra tu re  rev i ew on  l ean  
manufac tu r i ng  and  i t s  appl i ca t i on  to  the  serv i ce  i ndus t ry .
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CHAPT ER 2  
A H IST ORY OF LEAN MANUF ACT URING AND APPL ICAT ION 
T O T HE SERVICE INDUST RY 
 
2 .1  A BRIEF H IST ORY OF LEAN MANUFACT URING 
 
The  Toyo ta  Moto r  Co mpany o f  Japa n  f i r s t  d rew wor l d  a t ten t i on  
i n  the  1980 ’s  when  i t  beca me  apparen t  tha t  the re  was  
so meth i ng  e xcep t i ona l  abou t  Japanese  qua l i t y  and 
manufac tu r i ng  e f f i c i ency  (L i ke r ,  2004 :  3 ) .  W este rn  coun t r i es  
and  the  Un i ted  Sta te s  o f  Amer i c a  i n  par t i cu l ar ,  needed to  
de te r mine  what  Toyo ta  and  o ther  Ja panese  manufa c tu re rs  were  
do ing  d i f fe ren t l y .  The  re l ease  o f  W omack and  Jones ’  book  
ca l l ed  ‘The  mach ine  tha t  changed the  wor l d ’  i n  1990 ,  
i n t roduced  Lean  Manufa c tu r i ng  (o r  s imp l y  re fe r red  to  as  l ean)  
wh i ch  i s  used  to  des cr i be  the  Toyo ta  Produc t i on  Sys te m (o r  
TPS) .  
 
The  o r i g i ns  o f  l ean  manu fac tu r i ng  began pos t  W W I I ,  wi th  E i j i  
Toyoda ’s  v i s i t  to  Ford ’s  Rouge p l an t  i n  De t ro i t .  E i j i  s tud i ed  the  
Ford  p roduc t i on  p rocess  i n  de ta i l  and  b rough t  back  th i s  
kno wledge  to  Japan .  Through  d i scuss i on  wi th  the  ch i e f  
p roduc t i on  eng ineer  o f  Toyo ta ,  Ta i i chhi  Ohno,  i t  was  soon  
rea l i sed  tha t  mas s  p roduc t i on  wou ld  never  succeed i n  Japan ,  
bu t  i t  was  th rough  th i s  v i s i t  to  Rouge tha t  the  o r i g i ns  o f  the  
Toyo ta  Produc t i on  Sys te m and  eve n tua l l y  l ean  p roduc t i on were  
rea l i sed  (W omac k,  e t .  a l ,  1990 :  49) .  I t  wa s  Ta i i chh i  Ohno who,  
th rough  h i s  gen ius  and  con t i nuous  d r i ve  to  improve ,  deve loped  
the  p r i nc i p l es  o f  l ean .  Thi s  sys tem o f  p roduc t i on  was soon  
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fo l l owed by  o ther  Japanese  o rgan i s a t i ons  and  the  super i o r i t y  o f  
the  Japanese  e cono my fo l l owed  (W o mack ,  e t .  a l ,  1990 :  6 8) .   
 
Accord i ng  to  W omack (1996 :  15) ,  l ean  p rov i des  a  way o f  do i ng  
more  wi th  l ess .  Th i s  i s  done  by  l i n i ng  up  va l ue  c rea t i ng  
ac t i v i t i es  i n  the  most  op t i ma l  sequence  wi th  as  min ima l  
i n te r rup t i on  as  poss i b l e .  W oma ck  (1990 :  13)  d i f fe ren t i a tes  
be t ween th ree  p r i mary  fo r ms  o f  p roduc t i on  (para l l e l ed  wi th  
hu man de ve lop ment ) :  
•  Cra f t  p roduc t i on  –  The  very  f i r s t  p roduc t i on  techn ique  
dep loyed  by  mank ind .  Key  aspe c ts  a re :  h i gh l y  sk i l l ed  
wor kers ;  s i mp le  bu t  ada p tab le  too l s ;  h i gh  degree  o f  
cus to misa t i on ;  
•  Mass  p roduc t i on  –  P ioneered  b y  Henry  Ford .  Key  aspec t s  
a re :  h i gh l y  s tandard i sed  p roduc t s ;  d i v i s i on  o f  l abour  i n to  
nar rowl y  de f i ned  jobs ;  s i ng le  purpose  mac h ines ;  
i n te rchangeab le  par ts  and  h i gh  vo l ume th roughpu t ;  and  
•  Lean  p roduc t i on  –  Co mbines  adva n tages  o f  bo th  c ra f t  and  
mass .  Employs  mu l t i - sk i l l ed  workers ;  uses  i nc reas ing l y  
au to mated  mach ines  p roduc ing  g r ea te r  va r i e ty ;  uses  l ess  
resources  than  ma ss  p roduc t i on  wi th  the  resu l tan t  
con t i nuous  pursu i t  o f  per fe c t i on  b e ing  the  p r i mary  d r i v i ng  
fo rce .  
 
B i cheno  and  Pie te rse  (2008 :  19) ,  p rov i de  an  abr i dged  vi ew o f  
the  f i ve  key  p r i nc i p l es  wh i ch  fo r m the  core  bas i s  o f  l ean  
th i nk i ng :     
 
•  Prec i se l y  spec i fy  the  va l ue  fo r  a  sp ec i f i c  p roduc t ;  
•  Iden t i f y  the  va l ue  s t rea m fo r  ea ch  p roduc t ;  
•  Make  va l ue  f l ow wi thou t  i n te r rup t i ons ;  
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•  Le t  the  cus to mer  pu l l  the  va l ue  f ro m the  p roducer ;  and  
•  Pursue  per fec t i on .  
 
At  the  core  o f  th ese  f i ve  p r i nc i p l es  is  the  e l imina t i on  o f  “ muda” .  
Muda i s  a  Japanes e  word  fo r  wa s t e ,  and  wa ste  i s  any  hu man  
ac t i v i t y  wh i ch  absorbs  reso urces  b u t  c rea tes  no  va l ue  fo r  the  
end  cus to mer  (W omac k,  e t  a l .  19 96 :  15) .  Acc ord i ng  to  L i ke r  
(2004 :  29)  Toyo ta  has  i den t i f i ed  sev en  ma jo r  t ypes  o f  muda:  
 
•  Overproduc t i on :  Produc ing  i te ms where  no  o rders  a re  i n  
p l ace .  Th i s  resu l ts  i n  add i t i ona l  s ta f f ,  s to rage  and  
t ranspor ta t i on  cos ts  be cause  o f  add i t i onal  i nven to ry ;  
•  W ai t i ng  t ime:  Any  t i me spen t  wa i t i ng  fo r  the  ne xt  p rocess i ng  
s tep ,  too l ,  supp l y  o r  par t ;  o r  hav i ng  no  work  because  o f  
s tock  ou ts  o r  p roces s i ng  de lays ,  equ ipment  b reakages o r  
bo t t l enecks  due  to  capac i ty  con s t ra i n ts ;  
•  Unnecessary  t ranspor t :  Car ry i ng  work- i n -p rocess  l ong  
d i s tances ;  move ment  o f  f i n i shed  g oods ou t  o r  i n to  s to rage  
l oca t i ons ;  o r  move ment  b e t ween p ro cesses ;  
•  Over  p rocess i ng  o r  i ncor rec t  p ro ce ss i ng :  Inc l udes  e xecu t i ng  
unnecessary  s teps  to  manufac tu re  par ts ,  and  an y  
unnecessary  mot i on .  Even  p ro v i d i ng  h i gher -qua l i t y  p roduc ts  
than  necessar y ;  
•  Exces s  i nven to ry :  Any  s urp l us  ra w mater i a l ,  W IP,  o r  f i n i shed 
p roduc t  resu l t i ng  i n  l onger  l ead  t i mes,  obso lescence ,  
da maged go ods,  t rans por ta t i on  and  s to rage  cos t s ;  
•  Unnecessary  move ment :  Any  unnecessary  move men t  
e mp loyees  have  to  per fo r m by  c ar ry i ng  ou t  the i r  ac t i v i t i es .  
For  e xa mple ,  l ook i ng ,  reach ing ,  s tack i ng  o f  too l s  an d  
wa l k i ng ;  and  
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•  De fec ts :  Produ c t i on  o f  any  de fe c t  par t  o r  co r rec t i on  –  
rework ,  sc rap ,  i nspec t i on .  
 
In  1960  the  USA was b y  fa r  t he  wor l d ’s  most  do minan t  
i ndus t r i a l  power .  By  1981  th i s  g i an t  was  hu mbled  as  Japa n  
en te red  i n to  a  vol un ta ry  expor t  res t ra i n t  due  to  p ressure  f rom 
the  US govern ment  ( H i l l ,  2007 :  206) .  US  ma nufac tu re rs  s i mp l y  
cou ldn ’ t  co mpe te  wi th  Toyo ta  and  i t s  supp l i e rs .  The  Toyo ta  
Produc t i on  Sy s te m i s  ackno wledge d as  the  source  o f  Toyo ta ’ s  
super i o r  per fo r mance  as  a  p rodu cer  o f  moto r  veh i c l es  (Spear  &  
Bo wen:  1999 :  97) .  Th i s  co n f i r ms  th a t  i t  i s  the  ma nner  i n  wh i ch  
Toyo ta  bu i l ds  i t s  ca rs  ra ther  than  t he  car  des i gn  and  marke t i ng  
tha t  make  i t  such  a  fe roc i ous  compet i to r .  S imi l a r l y  H i l l  (2007 :  
247) ,  s ta tes  tha t  Toyo ta ’s  co mpet i t i ve  advan tage  co mes f ro m 
i t s  super i o r  p roduc t i on  sy s te m.  Any  co mpany  wh i ch  can  a mass ,  
a t  any  po in t  i n  t ime,  be t ween $ 30  to  $50  b i l l i on  i n cash  
reserves  i s  enough to  conv ince  anyone tha t  Toyo ta  must  be  
do ing  so meth i ng  r i gh t  (L i ke r  & Me ie r ,  2006 :  3 ) .  
 
2.2  LEAN MANUF ACT URING IN  T HE SERVICE INDUST RY 
 
Lean  metho do logy  and  i t s  app l ica t i on  to  a  manu fac tu r i ng  
env i ron ment ,  o ther  than  au to mot i v e ,  a re  obv i ous .  W hat  i s  no t  
obv i ous  i s  how th i s  can  be app l i ed  to  a  serv i ce env i ronment .  
W omack e t  a l  (1990 :  9 )  s ta te  tha t  they  be l i eve  tha t  the  bas i c  
i deas  o f  l ean  p roduc t i on  a re  un i versa l l y  app l i cable .  Th i s  i s  
because  l ean  me thodo logy  focuse s  on  the  p roces s ,  no t  the  
ou tpu t .  Bear i ng  i n  mind  tha t ,  th e  ou tpu t  o f  a  se rv i ce  i s  
i n tang ib l e  -  how ca n  the  sa me pr i nc i p l es  be  success fu l l y  
app l i ed?  Ma leye f f  (2006 :  675)  say s  tha t  i n  se rv i ce  sy s te ms,  the  
f i ve  funda me nta l  p r i nc i p l es  ment i oned  i n  sec t i on  2 .1 . ,  do  no t  
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a lways  app l y  i n  obv i ous  o r  de f i n i te way s .  Does a  l ean  serv i ce  
mode l  e xi s t  i n  rea l i t y?  Dav i s  & He ineke  (2005 :  364)  con f i r ms  
tha t  a l though  there  a re  nu mero us  d i ss imi l a r i t i es  be tween  
manufac tu r i ng  and  serv i ce  opera t i ons ,  bo th  share  the  mos t  
bas i c  a t t r i bu tes  o f  p roduc t i on .  Bo t h  u t i l i se  p rocesses  tha t  add  
va l ue  to  funda menta l  i npu ts  wi th  t he  ob jec t i ve  o f  c rea t i ng  an  
end  p roduc t  o r  se rv i ce .  
 
 Bo wen and  Yo ungdah l  (1998 :  208)  say  tha t  man y serv i ce  f i r ms  
have  a l ready  e mbraced  the  p r i nc i p les  o f  l ean  manu fac tu r i ng  to  
fo r m wha t  i s  ca l l ed  “Lean  Serv i ce ” .   S i mi l a r l y ,  Ker r  (2006 :  31)  
s ta tes  tha t  ma ny o rgan i sa t i ons  hav e  began to  con s ider  a  l ean  
sys te m a s  a  p rocess  i mprove ment  too l ,  no t  jus t  i n  a  
manufac tu r i ng  con te xt ,  bu t  i n  any t h i ng  f ro m t ranspor t a t i on  to  
accoun t i ng .  Ho we ver ,  p rac t i ca l  app l i ca t i on  o f  these  l ean  
manufac tu r i ng  too l s  s t i l l  seems to  e vade  one ’s  ra t i ona l  though t  
whe n approach ing  the  ser v i ce  i ndus t ry .  Ehr l i ch  (2006 :  41)  
i den t i f i es  some co mmon ‘myths ’  wh i ch  a re  used  to  ra t i onal i se 
wh y l ean  cannot  be  a pp l i ed  to  non-manufac tu r i ng  scenar i os :  
•  Crea t i ve  work  canno t  be  s tand ard i sed ;  
•  Every  cu s to mer  reques t  i s  d i f fe ren t ;  
•  Tasks  a re  no t  repea t ab le ;   
•  T ime neede d i s  unkno wn;  and  
•  D i f fe ren t  s teps  a re  nee ded fo r  each  cyc l e .  
 
Ye t  the  l ean  mode l  has  i ndeed  e xpanded beyond the  fac to ry  
f l oo r  to  many  d i f fe ren t  t ypes  o f  op era t i ons .  L i ke r  and  Morgan  
(2006 :  5 )  say  tha t  the  l ean  move ment  ha s  gone  be yond th e  
shop  f l oo r  to  se rv i ce  i ndus t r i es .  In one  exa mple ,  US hosp i ta l s  
a re  a l l  aware  o f  l ean  p r i nc i p l es  o r  a re  i n  the  p roces s  o f  
imp le ment i ng  so me k i nd  o f  l ean  p rogra mme .  W hi l e  l ean  
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pr i nc i p l es  have  had  overwhe l ming  s uccess  i n  the  manufac tu r i ng  
wor l d ,  the  ‘ t rue ’  l ean  serv i ce  mod e l  i s  s t i l l  under  deve lopment .  
To  i l l us t ra te  the  adop t i on  o f  l ean  i n  se rv i ces  so me o f  th e  
success  s to r i es  i n  the  app l i ca t i on o f  l ean p r i nci p l es  to the  
serv i ce  i ndus t ry  a re  d i scussed .  
 
2.2 .1  Ai r l i ne  Ind ust ry:  So ut hwest  Ai r l i nes  
 
In  a  rev i ew o f  s tud i es  on  succes s fu l  app l i ca t i on  o f  the  l ean 
serv i ce  mode l  Abd i  e t .  a l .  (2006 :  20 2)  found  tha t  the  Sou th wes t  
A i r l i nes  (SW A)  opera t i ons  and  s t ra tegy  i s  an  e xa mple  o f  th e  
“ l ean”  p roduc t i on- l i ne  method  o f  s e rv i ce .  The  s tudy  revea led 
tha t  SW A’s  opera t i ons  a re  d r iven  f ro m a  va l ue  cha in  
perspec t i ve  and  a re  suppor ted  by  f l ow p rodu c t i on  and  J IT  pu l l .  
SW A’s  con t i nued  focus  on  wa ste  e l imina t i on  and  the  re mova l  o f  
se rv i ces  tha t  a re  cons idered  un i mp or tan t  by  the  cus to mer ,  such  
as  i n  f l i gh t  mea l s ,  has  earned  th e  a i r l i ne  the  “ t r i p l e  c rown”  
(s ma l l es t  a mount  o f  l a te  f l i gh ts ,  mi shand led  bags  and l owest  
a mount  o f  passenger  co mpla i n ts  accord i ng  to  Depar t ment  o f  
T ranspor ta t i on  records)  wh i l s t  re ta i n i ng  the  l owest  cos t  per  
ava i l ab l e  sea t  mi l e  o f  the  ten  top  a i r l i nes  i n  the  US f ro m 1985-
1995) .  
 
2.2 .2  Food Ind ust ry:  T aco  Bel l  
 
Bo wen and  Young dah l  (1998 :  214)  be l i eve  tha t  Taco  Be l l  i s  the  
bench mar k  i n  the  l ean p roduc t i on  approach  to  serv i ce .  At  the  
beg inn ing  o f  the  1990 ’s  Taco  Be l l  began  de te r min i ng  what  the i r  
cus to mers  va l ued  i n  a  mea l .  They  found  tha t  the i r  cus to mer s  
wan ted  fas t  food ,  and  ac cura te  o rders ,  i n  a  c l ean  res tauran t  
and  a t  the  cor rec t  te mpera tu re  (F ACT) .   Taco  de ve loped  i t s  
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s t ra tegy  to  bo l s te r  and  cha mpion  any  ac t i v i t i es  tha t  a ss i s ted  
the  o rgan i sa t i on  to  del i ve r  FACT.  To  th i s  end ,  the  company  
reduced  per fo r mance  t radeo f f s  b y  de l i ve r i ng  FACT,  wh i l e  
s imu l taneous l y  reduc ing  cos ts  and  o f fe r i ng  a  ne w va lue  men u  
o f  i nexpens i ve  mea l s .  
 
2.2 .3  Medica l  i nd ust ry:  Sapphi re  Engi neeri ng  (part  o f  IDEX                             
Corporat io n)  
 
Sapph i re  Eng ineer i ng  i s  a  med i ca l  dev i ce  co mpany tha t  
manufac tu red  i n  ba tches  fo r  l o t  con t ro l  and  e f f i c i ency .  The  
co mpan y needed to  work  wi th i n  s t r i ngen t  to l e rances  o f  40  
mi l l i on ths  o f  an  i nch  i n  a  “c l ea n  roo m”  env i ron men t .  The  
co mpan y had  been  a t te mpt i ng  once -o f f  i mprove ment  even t s  bu t  
had  never  ach ieved  any  rea l  bo t to m l i ne  resu l ts .  The  co mpan y  
e mbarked  on  a  l ean  p rogra mme.  Through  the  use  o f  va l ue  
s t rea m mapp ing  and  the  e l imina t i on  o f  ba tches ,  the  co mpan y ’ s  
on- t ime  de l i ve ry  and  qua l i t y  i mprov ed  d ra ma t i ca l l y .  The  resu l ts  
f ro m i mprov ed  per fo r mance  have  sh own o n  bo th  the  bo t to m l i ne  
and  i n  marke t  share ,  (Duggan,  2006 :  20) .  
 
2.2 .4  Heal th c are:  Should ice  Hospi ta l  
 
Shou ld i ce  hosp i ta l  focuses  on  the  serv i ce  de l i ve ry  o f  pa t i en ts  
wi th  abdo mina l  hern i as .  The  en t i re  hosp i ta l  sys te m i s  d r i ven  by  
“pa t i en t  pu l l ” .  Sta r t i ng  f ro m the  screen ing  p rocess  where  
po ten t i a l  pa t i en ts  comple te  a  med i c a l  app l i ca t i on  fo rm ob ta i ned  
f ro m the  hosp i ta l s  web s i te  ( www. shou ld i ce .co m) .  On th e  
app l i ca t i on  fo rm i s  a  d i agram o f  th e  mid  to  l ower  ches t  where  
the  pa t i en t  i s  asked  to  i nd i ca te  the  pos i t i on  o f  the  hern i a  to  be  
repa i red .  The  surgeon  i s  ab l e  to  l eve l  p roduc t i on  capac i ty  
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requ i rement s  by  de te r min i ng  the  r i sk  o f  the  p rocedure  fo r  each  
pa t i en t  and  g i v i ng  the m an  oper a t i ng  da te .  The  opera t i ng  
thea t re  i s  a l so  a r ranged i n  a  U-s h ape,  s i mi l a r  to  tha t  o f  work  
ce l l s  found  i n  manufa c tu r i ng .  Th i s  a r range ment  a l l ows fo r  
shar i ng  o f  i n fo r mat i on ,  e xp er t i se  and  a  s i ng l e  
anaesthes io l og i s t .  As  a  resu l t  o f  th e  hosp i ta l s  “ l ean  approach”  
to  se rv i ce ,  pa t i en ts  recover  fas te r  wi th  f e wer  co mpl i ca t i ons  and  
rece i ve  the  serv i ce  a t  a  l o wer  c os t  (Bo wen and  Youngdah l  
1998 :  219) .  
 
So me i mpress i ve  resu l ts  o f  l ean  app l i ca t i on  i n  the  serv i ce  
i ndus t ry  have  been  uncovered .  An  eva lua t i on  o f  l ean  too l s  and  
p r i nc i p l es  wi l l  fo l l ow and  cons idera t i on  wi l l  be  g i ven  to the  
app l i ca t i on  o f  l ean  tool s  and  p r i nc i p l es  to  the  serv i ce  i ndus t ry .  
   
2.3  LEAN T OOLS 
 
In  th i s  sec t i on  the  researcher  wi l l  p resen t  a  l ean  too l  as  i t  i s  
kno wn i n  the  manufac tu r i ng  con te x t ,  then  d i scu ss  i t s  p urpose  
and  re l a te  i t s  app l i ca t i on  to  the  ser v i ce  env i ron ment  b y  wa y o f  
exa mple .  
 
2.3 .1  F ive  S 
 
Accord i ng  to  Seddon (2005 :  180) ,  5S p rov i des  a  s tandard  
wor k i ng  env i ronment .  Through  s tandard i sed  work ,  was t e  i s  
re moved.  5 S a l so  p rov i des  a  v i sual i sa t i on o f  work  and  wa ste  
and  enab les  the  e mp loyee  to  see  th e  p rocess  f l o w.   See  F igure  
2 .1 . :  The  5S Ci rc l e  o f  Acco mpl i sh ments  
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FIGURE 2 .1 .  T HE 5 S C IRCLE OF ACCO MPL ISMENT S 
Sort
Set in Order
ShineStandardize
Sustain
5S
 
Source :  Tapp ing  and  Shuker  (2003 :  89) .  
 
 
Accord i ng  to  Sedd on (2005 :  179 )  5S i s  made up  o f  the  
fo l l owing :  
•  Se i r i  ( so r t )  -  I mmed ia te  d i sposa l  o f  unnecessary  i te ms;  
•  Sa i ton  (Se t  i n  o rder )  -   To  pu t  th i ngs  i n  o rder ;  
•  Se i so  (Sh ine)  -  C lean  to  o r i g i na l  cond i t i on ;  
•  Se i ke tsu  (Sy s te mise)  -  C lean  wor k i ng  a rea  f ree  f rom bad  
hab i ts ;  and  
•  Sh i tsuke  (Su s ta i n )   -  Be  c l ean  mannered ,  u se  po l i te 
behav iour .  
 
The  theory  o f  th i s  work  method  i s  tha t  th rough  a  method i ca l  
approach  e mployees  wi l l  exper i ence  o wnersh ip  i n  the  work  
env i ron ment .  Th i s  fac i l i ta tes  se l f -d i sc i p l i ne  and  the 
enhance ment  o f  qua l i t y  and  sa fe t y  i n  the  work  p l ace .  
 
Accord i ng  to  B i cheno  and  Pie te rse  (2008 :  51)  5 S i s ,  more  than  
l i ke l y ,  the  most  co mmon l y  used  l ean  too l  i n  the  serv i ce  
i ndus t ry .  However ,  Seddon (2005 :  1 90)  warns  tha t  5S may on l y  
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g i ve  serv i ce  o rgan i sa t i ons  the  impr ess i on  o f  go i ng  l ean  bu t  i n 
rea l i t y  no th i ng  changes.  A typ i ca l  exa mple  o f  5S i s  a  ro w o f  
box f i l es  on  a  she l f  be i ng  g i ven  an i den t i f i abl e  pa t te rn  across  
the  sp i ne  to  i nd i ca te  the  o rder  i n  wh i ch  they  be long .  I f  
e mp loyees  usua l l y  spend  a  l a rge amount  o f  t i me search ing  fo r  
these  f i l es ,  th i s  may save  t i me and  improve  p rodu c t i v i t y .  
 
2.3 .2  Kanba n 
 
P i e te rse  (2007 :  136)  d escr i bes  kanban as  a  p rocess  o f  
a r ranged s i gna l s  used  to  t r i gger  a  p rocess  i n  the  p roduc t i on  
l i ne  to  manufac tu re  on l y  a  requ i red  quan t i t y .  The  kanban  s i gna l  
i s  i n  the  fo rm o f  a  ca rd  wh i ch  i s  used  to  con t ro l  the  work  i n  
p rocess ,  p roduc t i on  o f  mate r i a l  and  f l ow o f  s tock .   Through  the  
use  o f  kanban,  a  pu l l  sys te m i s  c rea ted  be t ween p roduc t i on  
s tages ,  on l y  accord i ng  to  the  ra te  o f  par ts  be i ng  p roduced  by  
downst rea m proc esses  (P ie te rse ,  2 007 :18) .  The  k anban s ys te m 
crea tes  f l o w wi th i n  the  p roces s .  T he  super marke t  pu l l  sys te m 
(F i gure  2 .2 )  a l l ows cer ta i n  ‘ups t rea m process ’  to  s t i l l  func t i on  
i n  ba tch  mode,  and  the  supp l y i ng  p r ocess  on l y  needs  to  res to ck  
wha t  has  been  wi thdra wn.   
 
FIGURE 2 .2 .  T HE SUPERMARKET  PULL SYST EM 
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Source :  P i e te rse  (2007 :  81)  
The  do wns ide  o f  kanban f l o w i s  tha t  any  s toppage  wou ld  
d i s rup t  the  en t i re  cha in ,  th i s  make s  the  who le  manufa c tu r i ng  o r  
se rv i ce  p rocess  i n te r - re l i an t  (P i e te rse  2007 :  7 ) .  
 
2.3 .3  Group T echnology (ce l l ular  la yout )   
 
The  kanban s i ng l e -pi ece  f l ow sys t e m i s  the  oppos i te  to  ma ss  
p roduc t i on .  In  a  mass  p rodu c t i on  sys te m process es  a re  
g rouped toge ther  a ccord i ng  to  f unc t i ona l  d i v i s i ons  where  
spec ia l i sed  l abour  ca r r i es  ou t  nar rowl y  de f i ned  task s .   One o f  
the  core  p r i nc i p l es  i n  l ean  methodo logy  i s  tha t  o f  s i ng l e  p i ece  
f l ow.  To  acco mpl i sh  s i ng l e  p i ece  f l ow l ean  dep loys  a  work  a rea  
des ign  methodo logy  ca l l ed  g roup  techno logy .  Group  tec hno logy  
asse mbles  a l l  mach ines  necessar y  to  p roduce  a  par t  i n to  
manufac tu r i ng  ce l l s .  These  ce l l s  p roduce  “ fa mi l i es  o f  p roduc t s ”  
th rough  co mmon par t s  wh i ch  f l o w th rough  i den t i ca l  o r  re l a ted  
p rocesses  (Dav i s  & He ineke  2005 :  3 51) .  
 
Tapp ing  and  Shuker  (2003 :  111)  descr i be  a  l ean  work  a rea  as  a  
se l f - con ta i ned ,  adequate l y  s ta f fed  a rea  tha t  i nc l udes  a number  
o f  va l ue-add ing  p rocesses .  The  a r r ange ment  o f  these  ce l l s  can  
be  i n  U- ,  C-  o r  L  shaped zones .  See  F igure 2 .3 :  Ce l l u l a r  work  
a reas .  Dav i s  He ineke  (2005 :  42 1)  say  tha t  the  funda menta l  
goa l  i n  p l anning  a  l ayou t  i n  the serv i ce  env i ronment  i s  to  
min i mi se  t rave l  t i me  fo r  e mp loyees  a nd  genera te  
unders tandab le  f l ow fo r  c l i en te l e  when they  co me i n to  con tac t  
wi th  the  serv i ce  de l i ve ry  p rocess .   
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FIGURE 2 .3 .  CELLUL AR WO RK AREAS VS.  T RADIT IONAL  
FUNCT IONAL  L AYO UT  
 
Source :  Tapp ing  and  Shuker  (2003 :  112) .  
 
An  exce l l en t  exa mple  o f  g roup  techno logy  i n opera t i on  can be  
found  a t  the  Cape To wn W ater f ront  a t  a  res tauran t  ca l l ed  the  
Cape To wn F i sh marke t .  In  th i s  r es tauran t  t wo  sush i  che fs  
p repare  food  i n  the  cen te r  o f  a  c i r cu l a r  conveyer  be l t .  Pa t rons  
co l l ec t  the i r  food  o f f  the  conveyer  be l t .  The  p l a tes  a re  d i f fe ren t  
co l ours  wh i ch  i nd i ca te  the  p r i ce  o f  the  d i sh  se l ec ted .  At  the  
end  o f  the  mea l  a  wa i t ress  wi l l  coun t  p l a tes ,  no te  co l ours  and  
hand  the  b i l l  to  the  pa t ron .   
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2.3 .4  Va l ue  s t re am mappi ng  
 
Accord i ng  to  Tapp ing  and Shuker  (2003 :  11) ,  be fo re  a  busi ness  
can  beg in  improv i ng  i t s  p rocesses  i t  must  f i r s t  unders tand  wha t  
i t  i s  cu r ren t l y  doi ng  re l a t i ve to  cyc l e  t ime,  p roces s  
co mmun i ca t i ons ,  work  s tandards ,  capac i ty  and  so  fo r th .  In  
o rder  to  ach ieve  th i s i t  i s  necessary  to  spec i fy  the  va l ue  
s t rea m.  W omac k e t  a l  (1996 :19)  des cr i be  the  va l ue  s tea m as  an  
a r range ment  o f  p rec i se  ac t i v i t i es  necessary  to  b r i ng  a  p roduc t  
o r  se rv i ce  th rough  th ree  es sen t i a l  manage ment  tasks :  
•  Prob le m-so l v i ng  task :  runn ing  con cep t  th rough  des ign  and  
eng ineer i ng  to  p roduc t  l aunch ;  
•  In fo r mat i on  manag e me nt  task :  run n ing  f rom order - tak i ng  to  
co mprehen s i ve  schedu l i ng  and  de l i ve ry ;  and  
•  Phys i ca l  t rans fo r mat i on  task :  the  move ment  o f  ra w mater i a l s  
to  f i n i shed  p roduc t  i n  the  cus to mer ’ s  posses s ion .  
 
Ro ther  and  Shook (2003 :  3 )  say  th a t  i n  tak i ng  a  va l ue  s t rea m 
perspec t i ve  means l ook i ng  a t  the  who le  p rocess ,  beg inn ing  to  
end ,  and  no t  on l y  i nd i v i dua l  par ts  o f  any  p ro cess .  Through  
do ing  th i s ,  i mprove ments  can  be  ma de to  the  en t i re  sys t e m and  
no t  on l y  to  i nd i v i dua l  par ts  o f  the  sys te m.  Va lue  s t rea m 
mapp ing  i s  a  too l  used  to  env i sage  the  f l ow o f  ra w mater i a l  to  
f i n i shed  p roduc t  –  beg inn ing  to  end  (Seddon:  2005 :  184) .  I t  i s  
the  concep t  o f  f l o w wh i ch  i s  i mpor ta n t  i n  i den t i f y i ng  the  manner  
i n  wh i ch  mate r i a l  /  i n fo rmat i on  o r  p roduc t  mo ves th rough  the  
manufac tu r i ng  o r  se rv i ce  p roces s .  No t  on l y  i s  the  phy s i ca l  f l ow 
o f  mate r i a l  impor tan t ,  bu t  a l so  th e  move ment  o f  i n fo r ma t i on  
th rough  the  p rocess .  Th i s  i s  how the  p rocess  kno ws what  to  do  
next  (F i gure  2 .4 . )  
  
 
  42 
 
 
FIGURE 2 .4 .  INFO RMAT ION AND MAT ERIAL INFLUENCING  
PRODUCT IO N FLOW  
 
Source :  Ro ther  and  Shook 2003 :  9 .  
 
Va lue  s t rea m mapp ing  fo l l ows  sp ec i f i c  s teps ,  as  sho wn i n  
F i gure  2 .5 .  The f i r s t  s tep  i s  to  d raw the  cur ren t  s ta te  by  
co l l ec t i ng  i n fo rmat i on  found  on  the  ‘sho p  f l oo r ’ .  Th i s  
i n fo rma t i on  i s  used  i n  cons t ruc t i ng  the  fu tu re  s ta te .  The  a r ro ws  
i n  the  f i gu re  i nd i ca te  tha t  cons t ruc t i on  o f  the  cur ren t  s ta te  and  
fu tu re  s ta te  a re  concur ren t  even t s .  Fu tu re  s ta te  i nnova t i ons  
cou ld  come to  mind  as  one  i s mapp ing  the  cur ren t  s ta te .  
(Ro ther  and  Shook 2003 :  9 )  
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FIGURE 2 .5 .   T HE VALUE ST REAM MAPPING  
 
Source :  Ro ther  and  Shook (2003 :  9 ) .  
 
Va lue  s t rea m mapp ing  dep loys  very  spec i f i c  fo rma ts  and  the  
use  o f  i cons  wh i ch  descr i be  ac t i v i t i es  wi th i n  the  p rocess .  The  
l ayou t  o f  the  map i s  ca l l ed  the  ‘s to ry  board ’  wh i ch  can  be  
v i ewed i n  F i gure  2 .6 .   
 
FIGURE 2 .6 .  T HE VALUE ST REAM ST ORY BO ARD 
 
Source  Tapp ing  and  Shuker  (2003)  CD Ro m.  
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The i cons  wh i ch  a re  used  can  be  v i ewe d i n  Tab le  2 .1 . :  
 
T ABLE 2 .1 .  VAL UE ST REAM MAPPING ICO NS 
 
 
 Ro ther  and  Shook (2003 :  13)  say  t ha t  i t  i s  poss i b l e to  deve lop 
i cons  spec i f i c  to  th e  bus iness  p roce ss  under  ana l ys i s ,  ho we ver ,  
they  must  be  kep t  cons t an t  wi th i n  the  o rgan i sa t i on  so  o ther  
e mp loyees  o r  manager s  can  under s t and  the  d ra wing .  
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Converse l y ,  Seddon (2005 :  194)  be l i eves  tha t  va l ue s t rea m 
mapp ing  i s  o f  l i t t l e  wor th  i n  se rv i ce  o rgan i sa t i ons .  Seddon  
cons iders  tha t  the  con s t ra i n t  o f  a  mach ine  i s  no t  per t i nen t  to  
se rv i ce  f l ow;  i n  re fe rence  to  t he  ro l e  o f  emp loyees  a s  
subs t i tu tes  fo r  manufac tu r i ng  equ ip ment .  Th i s  means tha t  t hey  
a re  impera t i ve  func t i ons  o r  ac t i v i t i es .  Ho we ver ,  i n  the  serv i ce  
env i ron ment ,  f l o ws  a re  d i c ta ted  by  cus to mer  de mand .  Seddon  
be l i eves  tha t  any  s tandard i sa t i on  in  a  serv i ce  sys te m proh ib i t s  
tha t  sys te m f ro m absorb i ng  var i e ty  l ead ing  to  i n f l exi b i l i t y  when  
dea l i ng  wi th  cus to mer  de mands .  T h i s  a rgu ment  i s  con t ra ry  to  
tha t  o f  Tapp ing  and  Shuker  (200 3 :  2 ) ,  who  say  tha t  va l ue  
s t rea m mapp ing  i s  an  i mpera t i ve  i n  any  l ean  imp le menta t i on .  
 
2.4  EL IMINAT IO N OF WAST E –  A SERVICE CO NT EXT  
 
The  cen t ra l  the me  fo r  the  a pp l i ca t ion  o f  any  l ean  too l  must  be  
to  e l imina te  muda ,  as  descr i bed  i n  sec t i on  2 .1 .  W hi l e  an  
assoc ia t i on  can  be  found  b e t ween wa ste  found  i n  
manufac tu r i ng  and  wa ste  found  i n  the  serv i ce  env i ron ment ,  
many o f  the se  app l i ca t i ons  a re  o f  l esser  impor tance  i n  a  
serv i ce  env i ron ment .  S i mp l y  pu t ,  much  o f  the  te r mi no logy  used  
i n  a  manu fac tu r i ng  con te x t  wou ld  be  i nco mpat i b l e  wi th  the  
serv i ce  env i ron ment  ( Ma leye f f  2006 :  683) .  Ma ley f f  (2006 :  683)  
p rov i des  a  tab l e  o f  the  seven  ca tegor i es  o f  was te  i n  the  serv i ce  
con te xt .  See  Tab le  2 .2 .  
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T ABLE 2 .2 .  T HE SEVEN CAT EG ORIES OF WAST E IN T HE 
SERVICE CONT EXT  
 
Categor i es  o f  was te  
A    De lays  
B    Mi s takes  
C    Re v iews 
D    Move ment  
E     Dup l i ca t i on  
F      Proce ss i ng  i ne f f i c i enc i es  
G     Res ource  i ne f f i c i enc i es   
 
Source :   Ma leye f f ,  2006 :  683  
 
Ma leye f f  (2006 :  683)  goes  on  to  de f i ne :  
 
•  De lays :  t i me wa sted  d i rec t l y  o r  i nd i rec t l y  as  a  resu l t  o f  
queues (e .g .  f i l e  p l aced  i n  an  i n t ray)  o r  de l ays  i n  i n fo r mat i on  
be ing  t rans mi t ted ;  
•  Rev iews:  i nspec t i on  ac t i v i t y  a round  co mple ted  work  o r  work  
i n  p rogress  fo r  omiss i ons  o r  mi s takes  (e .g .  che ck i ng  
techn i ca l  accuracy) ;  
•  Mi s takes :  i n te rna l  o r  exte rna l  fa i l ure  cos ts  wh i ch  resu l ts  i n 
wor k  hav i ng  to  be  repea t ed ;  
•  Dup l i ca t i on :  any  ac t i v i t y  wh i ch  i s done  e l sewhere  i n  the  
serv i ce  sys te m or  can  be  don e ,  wi th  l ess  e f fo r t ,  i n  ano ther  
par t  o f  the  serv i ce  s ys te m (e .g .  sa me da ta  i s  en te red  on  t wo  
d i f fe ren t  l oca t i ons  i n  the  sys te m) ;  
•  Move ment :  the  phys i ca l  t ranspor t  o f  i n fo r mat i on ,  per sonne l  
o r  equ ipment  (e .g .  t rave l i ng  to  at tend  a  meet i ng  wi th  a  
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cus to mer  to  f i nd  the  rou te  cause  o f  a  mi s take ,  o r  co mple t i ng  
an  i nc i den t  repor t  on  a  par t i cu l a r  se rv i ce  fa i l u re ) ;  
•  Process i ng  i ne f f i c i enc i es :  unproduc t i ve  use  o f  resources  to  
per fo r m a  spec i f i c  task  (e .g .  gen e ra t i ng  a  repor t  wi thou t  a  
s tandard  te mp la te ,  so  tha t  the  e mp loyee  needs to  “ re i nven t  
the  whee l ”  every  t i me tha t  a  repor t  i s  requ i red) ;  and  
•  Resource  i ne f f i c i enc i es :  any  man age ment  o f  e mp loyees ,  
equ ipment ,  mate r i a l  o r  cap i ta l  reso urces  i n  way s  tha t  do  no t  
c rea te  va l ue  (e .g .  a  work  sch edu le  wh i ch  does  no t  
co r respond wi th  cus to mer  de mand o r  ho l d i ng  meet i ngs  wh i ch  
do  no t  resu l t  i n  impro ved  va l ue  fo r  t he  cus to mer ) .  
 
2.5  SUMMARY 
 
The  chap te r  began  by  re v i s i t i ng  a  b r i e f  h i s to r i ca l  background  
on  the  r i se  o f  th e  Toyo ta  Mo to r  Co mpany  and  the  deve lop men t  
o f  l ean  p r i nc i p l es  wh i ch  d r i ve  con t i nuous  i mprove ment  a t  
Toyo ta .  
 
The  second  par t  o f  the  chap te r  fo cused  on  the  app l i ca t i on  o f  
l ean  manufa c tu r i ng  p r i nc i p l es  i n  the  serv i ce  env i ronment .  A  
b r i e f  rev i ew fo l l owed  regard i ng  the  success  o f  l ean  app l i ca t i on  
i n  se rv i ce  co mpan ies  such  as  Sou th west  A i r l i nes ;  Taco  Be l l ;  
Shou ld i ce  Hosp i ta l ;  and  Sapph i re  Eng ineer i ng .  
 
Th i s  was fo l l owed by  a  rev i ew o f  so me l ean  too l s  and  thei r  
app l i ca t i on  to  the  l ean  env i ronment ,  na mel y  5S;  g roup  
techno logy ;  kanban and  va l ue  s t rea m mapp ing .  W i th  every  too l  
the  researcher  p rov i ded  a  p rac t ica l  app l i ca t i on  by  way o f  
exa mple ,  on  the  a pp l i ca t i on  o f  the  re l evan t  too l .  A  coun te r  
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argu ment  wa s g i ven  to  the  app l i ca t ion  o f  the  too l  i n  the  serv i ce 
env i ron ment .   
 
Chapte r  3  wi l l  focus  on  the  resear ch  des ign  and  methodo logy  
fo l l owed i n  fu r ther i ng  the  i nves t i gat i on  i n to  the  appl i ca t i on  o f  
l ean  p r i nc i p l es  and  too l s  i n  the  f re i gh t  fo r ward i ng  env i ron ment .  
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CHAPT ER 3  
RESEARCH DESIG N AND MET HODOLOGY 
 
3.1 .  INT RODUCT ION 
 
In  chap te r  2  the  theory  o f  l ean  manufac tu r i ng  p r i nc i p l es  was  
i n t roduced  and  e xa mples  g i ven  i n  l ean  app l i ca t i on  re l a t i ve  to  
the  serv i ce  i ndus t ry .  The  l i te ra tu re  rev i ew was used  to  
es tab l i sh  the  ans wer  to  sub-p ro b lem 1 .3 .2 :  W hat  does  a  
l i te ra tu re  revi ew revea l  abou t  the  success fu l  app l i ca t i on  o f  l ean 
manufac tu r i ng  concep ts  to  the  ser v i ce  i ndus t ry?  
 
I t  has  been  i den t i f i ed  tha t  l ean  has  been  success fu l l y  app l i ed 
to  many serv i ce  i ndus t r i es  tha t  have  p roduced  i mpress i ve  
resu l ts .  
 
The  purpose  o f  th i s  chap te r  i s to  exp la i n  the  research  
methodo logy  fo l l owe d fo r  th i s  s tud y .  
 
The  metho ds  and  p rocedures  to  b e  dea l t  wi th  i n  th i s  chap te r  
i nc l ude :  
•  The  sa mple  se l ec t i on  me thod ;  and  
•  The  da ta  co l l ec t i on  p rocedure  and  techn ique .  
 
An  e xp lana t i on  o f  how the  sa mples  were  chosen  i s  a l so  
p rov i ded .  
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3.2 .  RESEARCH PROBLEM AND HYPOT HESIS 
 
The  ma in  research  p rob le m to  be  addressed  i s :  Can  l ean theory  
and  too l s  be  app l i ed  to  UT i  Por t  E l izabe th ’s  se rv i ce  opera t i on?  
In  ans wer i ng  th i s  ques t i on  i t  was  necessary  to  de te r mine  UT i  
Por t  E l i zabe th ’s  cu r ren t  s ta te  o f  ope ra t i ons .  
 
In  o rder  to  do  th i s  a  ju dge me nta l  sa mple  was chosen .  
Accord i ng  to  Co l l i s  and  Hussey  (2003 :  159)  a  sa mple  i s  
se l ec ted  by  the  researc her  ba sed  on  the  research er ’s  
exper i ence  wi th  the  pheno menon under  s tudy .  The  se l ec ted  
sa mple  i n  th i s  s tudy  i s  the  ocean  f re i gh t  impor ts  p roces s .  The  
sa mple  has  been  se l ec ted  fo r  the  fo l l owing  reasons :  
 
•  I t  i s  the  mo st  co mple x p roce ss  wi th i n  UT i  Por t  E l i zabe th ;  
•  I t  i nvo l ves  i npu t  f rom 6  o f  8  d epa r t menta l  func t i ons  wi th i n  
the  UT i  Por t  E l i zabe th  opera t i on ;  an d  
•  I t  genera tes  the  h i ghes t  revenue fo r  UT i  Por t  E l i zabe th .   
 
To  quan t i f y  the  p ropo sed  sa mpl e  se l ec ted ,  a  ma t r i x was  
cons t ruc ted  to  eva lua te  sh i p ment  c oun t  fo r  the  per i od  01  Jul y  
2007  to  30  June  2008 ,  ( see  anne xu re  2 ) .   F i gure  3 .1 .  p rov i des  
a  g raph i ca l  represen ta t i on  o f  the  resu l ts .  
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FIGURE 3 .1 .  SH IPMENT  COUNT  BY MODE:  JULY 2007 –  JUNE 
2008  
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Source :  Researcher ’ s  o wn cons t ruc t i on .  
 
The   g raph  revea l s  tha t  ocean  impor ts  represen ts  48% o f  th e  
to ta l  sh i pment  coun t  o f  UT i  Por t  E l i zabe th  wh i l e  a l l  p roduc t  
g roups  a re  i mpor tan t ,  ocea n  i mpor t s  i s  the  most  s i gn i f i can t  i n  
te r ms o f  sh i p me nt  p rocess i n g  and  there fo re ,  most  
represen ta t i ve  o f  the  opera t i on  as  a  who le .  
 
The  next  sec t i on  descr i bes  how the  cur ren t  s ta te  o f  the  ocean  
impor t s  p roces s  was de te r mined .  
 
3.3 .  DET ERMIN ING T HE CURRENT  STAT E OF T HE OCEAN  
FREIGHT  IMPORT S PROCESS 
 
In  sec t i on  1 .1 .4  o f  chap te r  1  cha l l enges  fac i ng  the  UT i  
W or l dwide  o rgan i sa t i on  were  i den t i f i ed  and  i n  th i s  next  sec t i on  
a re  app l i ed  to  the  ocean  f re i gh t  i mp or ts  p rocess .  
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3.3 .1 .  Meas ureme nt  o f  cha l le nges fac ing  the  ocean f re ight  
imports  p rocess 
 
A  cha l l enge  fac i ng  a l l  o rgan i sa t ions  and  th e  ocean  f re i gh t  
impor t s  p rocess  i s  co s t  con t ro l .  A  measure  o f  cos t  co n t ro l  i n  
the  ocean  f re i gh t  i mpor t s  p roces s  i s  the  p roduc t i v i t y  ra t i o .  
G i ven  by :  
 
 
Th i s  ra t i o  d i v i des  the  to ta l  emp loyee  cos ts  i nvo l ved  i n  the  
ocean  i mpor t s  p roce ss  (be ing  t he  l a rges t  cos t )  by  the  to ta l  
revenue genera ted  b y  the  o cean  f re i gh t  impor ts  p rocess .  For  
the  purposes  o f  th i s  research ,  the  au thor  reques ted  e i gh t  
months  da ta  f ro m 0 1  January  2008  to  30  August  2 008 .  Due  to  
the  sens i t i v i t y  o f  the  i n fo r mat i on  o n l y  a  co mbined  to ta l  f i gu re  
wa s p rov i ded  by  the  F i nanc ia l  Manager .  
 
On l y  once  the  abo ve  measure  o f  the  ocean  f re i gh t  i mpor ts  
p rocess  had  been  de te r mined ,  cou ld  the  researcher  eva lua te  
the  e f f i c i ency  o f  the  ocean  f re i gh t  impor ts  p roces s .  As  
d i scussed  i n  sec t i on  1 .1 .4 .3 .  e mp loyee  e f f i c i ency  wi l l  be  
measured  b y :  
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Nu mber  o f  sh i p men ts  per  person  pe r  day :  
 
 
 
For  the  purposes  o f  th i s  researc h  the  au thor  se l ec ted  s i x  
months  o f  da ta  f ro m 01  Januar y  2008  to  the  30  June  2008 ,  see  
annexure  3 ,  sh i p ment  s ta t i s t i cs  rep or t .  
 
Ensur i ng  cus to mer  sa t i s fac t i on  wi t h  the  ocean  f re i gh t  i mpor ts  
p rocess  i s  a  cha l l enge fac i ng  the  UT i  o rgan i sa t i on .  In  chap te r  
1 ,  sec t i on  1 .4 .4 ,  the  d i f f i cu l t y  o f  measur i ng  cus to mer  s erv i ce  
wa s d i scussed ,  and  the  sa t i s fac t i o n  thereo f .  I t  was  d i scovered  
tha t  cus to mer  reac t i on  to  wa i t i ng  t ime fo r  a  par t i cu l a r  se rv i ce  i s  
a  good  marke t - re l a ted  me asure  o f  cus to mer  sa t i s fac t i on  wi th  a  
par t i cu l a r  se rv i ce .  The  ou tpu t  o f  UTi ’s  se rv i ce  –  a  UT i  i nvo i ce  – 
wa s d i scussed  and  the  co mple xi ty  o f  genera t i ng  th i s  docu ment  
wa s descr i bed .  Th i s  resul ted  i n two  measures  o f  cus to me r  
sa t i s fac t i on  wi th  UT i ’s  se rv i ce .  Th i s  has  been  eva lua ted  i n  the  
ocean  f re i gh t  i mpor ts  co n te xt ,  tha t  i s :  
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Ca l cu l a te  the  s tandard  e r ro r ;  
 
Se t  95 % con f i dence  l imi ts  fo r  the  ac tua l  mean t i me f ro m the  
da te  the  i nvo i ce  was ra i sed  to  the ac tua l  da te  o f  rece ip t  o f  the  
i nvo i ce  by  the  cus to mer :  
 
 
And ,  
 
 
 
In  bo th  the  above  measures  a  sa mple  se l ec t i on  fo rmu la  was  
used  to  de te r mine  the  sa mple  s i ze .  Dav i s  and  He ineke  (2005 : 
  
 
  55 
 
 
258)  suggest s  the  fo l l owing  fo r mu la  fo r  de te r min i ng  sa mple  
s i ze ,  tha t  i s :  
 
W here  
N = Nu mber  o f  observa t i ons  made ,  i n  th i s  
case  s tud y  the  nu mber  o f  o c ean  
impor t  f i l es .  
Z  =   Nu mber  o f  s tand ard  dev ia t ions  
assoc ia ted  wi th  the  g i ven  con f i dence  
l eve l .  
p  =  Es t i mate d  p ropor t i on  o f  t ime tha t  the  
ac t i v i t y  be i ng  measured  occ urs ,  i n  t h i s  
case  s tudy  a  c red i t  no te  o r  
supp le menta ry  i nvo i ce  i n  the  ocean  
impor t  f i l e .  
E =   Abso lu te  e r ro r  tha t  i s  des i red .  
 
In  o rder  to  ob ta i n  a  l i s t  o f  ocean  i mpor t  f i l es ,  a  p ro f i tab i l i t y  
repor t  (Repor t  nu mber  50177)  wa s run  ou t  o f  the  UT i  Por t  
E l i zabe th  f i nance  sys te m –  Nav i s i on  –  fo r  the  per i od  Pos t i ng 
Date :  01 /0 1 /08 . .22 /08 /08 .  An  e x t r ac t  o f  th i s  repor t  c an  be  
v i ewed i n  anne xure  5 .  
 
Co lu mn A wa s i nser ted  and  the  f i l es  were  nu mbered  1  to  
10 ,887 .  A sys te mat i c  sa mpl i ng  tec hn ique  was u sed  to  se l ec t  
the  ocean  i mpor t  f i l e  nu mbers  to  be  used  i n  the  an a l ys i s .  
Co l l i ns  and  Husse y  (2003 :  157)  descr i be  the  method  o f  
sys te mat i c  sa mpl i ng  as  the  popu la t i on  d i v i ded  by  the  requ i red 
sa mple  s i ze  (n )  and  the  sample  chosen  by  tak i ng  every  ‘n th ’  
sub jec t .  
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In  su mmary  th e  measure ment  o f  c ha l l enges  fac i ng  the  ocean  
f re i gh t  impor ts  p rocess  i s  as  fo l l ows :  
 
Cos t  con t ro l :  
•  Produc t i v i t y  ra t i o ;  and  
•  Emp loyee  e f f i c i ency .  
 
Cus to mer  sa t i s fac t i on :  
•  Ocean i mpor ts  i nvo i ce  acc uracy  ra t i o ;  and  
•  Mean i mp or ts  i nvo i ce  de l i ve ry  per fo r mance .  
 
These  four  measures  represen t  the  “Measure ment  o f  
Cha l l enges”  fac i ng  the  UT i  W or l dwide  o rgan i sa t i on  no w 
adapted  to  the  ocean  f re i gh t  imp or ts  p rocess .  The  research  
s tudy  has  ans wered  s ub-prob le m 1 .3 .1  W hat  i s  UTi  Por t  
E l i zabe th ’s  cu r ren t  per fo r man ce  aga ins t  measure s  o f  c os t  
con t ro l  and  cus to mer  sa t i s fac t i on?  
 
3.3 .2 .  Co l lect ing  data  fo r  the  cur re nt  s ta te  
 
Ro ther  and  Shoo k (2003 :  3 )  des cr i be  va l ue  s t rea m map p ing  as  
a  penc i l  and  paper  too l  wh i ch  v i sua l l y  represen ts  a l l  ac t i ons  
(bo th  va l ue  added an d  non-va lue  added)  needed  to  b r i ng  a  
p roduc t  f ro m ra w mater i a l  to  f i n a l  de l i ve ry  o f  the  f i n i shed  
a r t i c l e  to  the  cus to mer .  Th i s  was t he  too l  tha t  was  se l ec ted  to  
ana l yse  the  ocean  f re i gh t  i mpor ts  p rocess .  Tapp ing  and  Shuk er  
(2003 :  3 )  say  tha t  va l ue  s t rea m mapp ing  i s  a  p rocess  fo r  
p l ann ing  and  l i nk i ng  l ean  i n i t i a t i ves  th rough  method i ca l  da ta  
co l l ec t i on  and  ana l ys i s .  Tapp ing  and  Shuk er  (2003 :  55)  go  on  
to  add  tha t  to  i mprove  any  va l ue  s t rea m one  needs to  e xa mine  
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and co mprehend i t .  Th i s  way an y  waste  ( muda)  wi th i n  the  
p rocess  can  be  i den t i f i ed  and  ac t i on  taken  to  min i mi se  the  
p rocess i ng  t i me,  thus  c on t r i bu t i ng  to  i mproved  p rodu c t i v i t y  and  
cus to mer  sa t i s fac t i on .  
 
To  fu l l y  unders tand  the  ocean  f re i gh t  i mpor ts  p ro cess  f ro m the  
va l ue  s t rea m perspec t i ve ,  Tapp ing  and  Shuker  (2003 :  56)  
p rov i de  gu idel i nes  fo r  col l ec t i ng  da ta  fo r  the  cur ren t  s ta te ,  
wh i ch  i s  app l i ed  to  th i s  research .  
 
3 .3 .2 .1 .  De te r mine  the  ma in  p roces ses  
 
Se mi -s t ruc tu red  i n te rv i ews were  he ld  wi th  the  tea m l eaders  o f  
each  func t i ona l  tea m wi th i n  the  o ce an  f re i gh t  impor t s  p roces s .   
 
A to ta l  o f  f i ve  tea ms were  i den t i f i ed:  
•  Forward i ng  Tea m;  
•  Degroup  Tea m;  
•  B i l l  o f  en t ry  Team;  
•  De l i ve r i es  Team;  and  
•  Docu ment  d i s t r i bu t i on  Tea m.  
 
A s tandard  ques t i onna i re  wa s used  to  gu ide  the  i n te rvi ew and  
the  tea m l eader  was asked  to  co mple te  cer ta i n  sec t i ons  o f  the  
ques t i onna i re ,  see  annexure  4 .  Ge nera l  ques t i ons  were  as ked  
and  recorded  regard i ng  the  bas i c  func t i on i ng  o f  the  wor k  
p rocess  wi th i n  the  tea m.  
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3.3 .2 .2 .  W ork  measure ment  
 
Once  an  overv i e w o f  the  fun c t i ona l  teams wi th i n  the  ocean  
f re i gh t  impor t  p roce ss  had  been  o b ta i ned  then  more  spec i f i c  
wor k  measure men t  cou ld  take  p l ace.  Dav i s  and  He ineke  (2005 :  
255)  descr i be  work  measure ment  a s  the  me thodo logy  used  fo r  
es tab l i sh i ng  t ime s tandards .  Depe nd ing  on  the  co mple xi ty  o f  
the  func t i ons  wi th i n  a  tea m’s  p rocess ,  work  measure ment  
techn iques  were  dep loyed  to  de te r m ine  t ime  s tandards  fo r  eac h  
func t i ona l  tea m.  For  a l l  func t i ona l  tea ms the  fo l l owing  s tandard  
da ta  was co l l ec ted ,  see  anne xure  4  –  Dete r mine  Ma in  
Processe s  Quest i onna i re  (Tapp ing  and  Shuker ,  2003 :56) :  
•  To ta l  t ime per  workday ;  
•  Regu la r l y  p l anned downt i me ( tea m meet i ngs ,  l unch  b reaks  
e tc . ) ;  
•  Ava i l ab l e  t ime (do wnt i me –  to ta l  av a i l abl e  t ime) ;  
•  F requency  a t  wh i ch  work  i s  de l i ve red  to  the  ne xt  p rocess ;  
•  Cyc l e  t ime –  depend ing  on  tea m task  co mplexi ty  d i f fe ren t  
methods  were  dep loyed  wi th i n  the  tea m (s tandard  t i me;  work  
sa mpl i ng  and  t i me shee ts ) ;  and   
•  Queue t i me  –  a mount  o f  t i me an  oc ean  i mpor t  f i l e  cou ld  wa i t  
be fo re  a  do wnst rea m tea m beg ins  work i ng  on  i t .  
 
The  resu l ts  o f  the  p roces ses  ques t i onna i re  fo r  each  func t i ona l  
tea m wi th i n  the  ocean  f re i gh t  impor t  p roc ess  a re  no w 
d i scussed .  
 
  
 
  59 
 
 
Forward i ng  Tea m 
 
A ‘work  sa mpl i ng ’  techn ique  was u sed  i n  th i s  ana l ys i s  due  to  
the  co mplexi ty  o f  the  tas ks  per fo r med by  th i s  func t i ona l  tea m.  
 
Dav i s  and  He ineke  (2005 :  257)  descr i be  the  work  sa mpl i ng  
techn ique  used  i n  th i s  s tudy .  W ork  sa mpl i ng  i s  ma in l y  
concerned  wi th  ho w e mployees  spe nd the i r  t ime a mong var i ous  
func t i ons .  Th i s  techn ique  was us ed  to  es tab l i sh  the  a mount  o f  
t ime a  fo r ward i ng  opera to r  spends on  var i ous  func t i ons  wi th i n  
the  fo rward i ng  tea m.  The  s teps  (adap ted  f ro m Dav i s  and  
He ineke  2005 :  256)  were  as  fo l l ows .  
  
I .  To  de te r mine  the  nu mber  o f  o bserva t i ons  requ i red  the 
researcher  used  the  fo l l owing  fo r mu la :  
 
I I .  Once  the  nu mber  o f  observa t i ons  r equ i red  was ca l cu l a ted ,  i t  
wa s  then  neces sary  to  es tab l i sh  observa t i on  t imes.  These  
observa t i on  t i mes needed  to  be  ran do mly  se l ec ted ,  and  so  the  
fo l l owing  p rocess  was  de te r mined ,  s ee  anne xure  6 ) :  
•  A  l i s t  o f  work i ng  hours  wa s d ra wn u p  f ro m Monda y to  F r i day ;  
•  A  spe c i f i c  nu mber  was  ass i gned  to  each  minu te  be t we en ‘00 ’  
and  ’59 ’  mi nu tes ;  
•  A  rando m nu mber  tab l e  was d ra wn up  to  se t  up  the  s chedu le  
o f  observa t i ons .  The  RANDBETW EEN fu nc t i on  i n  Mi c roso f t  
exce l  was  use d  to  de te r mine  th e  rando m nu mber  ( i .e .  
=RANDBETW EEN(100,159) ) ,  i .e .  ‘1 ’  represen ts  a l l  se ts  o f  
nu mbers  fo r  8  o ’c l ock  and  ‘00 ’  –  ‘59 ’  represen t s  each  
minu t e ,  f ro m 1  minu te  to  the  59 th  m inu te ;  
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•  To  ensure  th i s  was a  per fe c t l y  rando m s tud y ,  the  researche r  
a l so  “ rando mised”  the  fo r ward i ng  con t ro l l e r  a t  each  
observa t i on  po in t ;  and  
•  The  da ta  co l l ec t i on  p rocess  took  p l a ce  over  t wo  weeks .  
 
The  observa t i on  shee t  can  be  v i e wed as  anne xure  7 .  Once  a l l  
the  above  da ta  wa s co l l ec ted ,  the  fo l l owing  ca l cu l a t i ons  were  
made.  
 
 
 
Degroup  Tea m 
 
Th i s  team’s  func t i on  i s  to  re fe rence  and  reg i s te r  the sh i pping  
f i l e  on to  the  UT i  ‘do mest i c ’  sys te m ( l oca l  SA opera t i ng  s ys te m) ;  
p rocess  and  pass  cargo  dues  (Por tne t  charge  fo r  us i ng  thei r  
equ ipment ) ,  reco very  o f  the  UT i  o r i g i n  i nvo i ce  and  l oca l  vendor  
charges  (sh i pp ing  l i ne ) .  
 
In  o rder  to  ca l cu l a te  the  degrou p  cyc l e  t i me per  f i l e ,  the  
researcher  rando mly  se l ec ted  ten  f i l es  and  a t tached  a  t ime  
shee t  to  the  f ron t  o f  the  f i l e .  Team me mbers  were  reques ted  to  
co mple te  s t a r t  and  f i n i sh  t i mes fo r  each  re l evan t  degrou p  
p rocess  wi th i n  a  f i l e .  See  anne xure  8 .  
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Once the  re searcher  ob ta i ned  th e  t i me she e ts  the y  wer e  
su mmed and  the  mean degroup  p r ocess  t i me was de te r mined  
by :  
 
 
B i l l  o f  en t ry  Team 
 
The  b i l l  o f  en t ry  team pro cess  wa s more  de f i ned  than  tha t  o f  
the  fo r ward i ng  tea m.  Th i s  tea m wor ks  p r i mar i l y  wi th i n  one  
opera t i ng  sys te m,  the  UT i  do me st i c  b i l l  o f  en t ry  sy s te m,  an d  
the i r  so l e  respons ib i l i t y  i s  the  p repara t i on  and  sub mis s i on  o f  
b i l l s  o f  en t ry  to  Custo ms (SARS) .  The  cha l l enge  fac i ng  work  
measure ment  i n  the  b i l l  o f  en t ry  t ea m was the  l eng th  o f  t i me  
requ i red  to  cap tu re  a  b i l l  o f  en t ry .  A s i ng l e  b i l l  o f  en t ry  cou ld 
resu l t  f rom the  ca p tu re  o f  one  i nvo ice  wi th  one  par t  nu mber  to  
100  i nvo i ces  wi th  300  par t  nu mbers  to  ca p tu re ,  a  vas t l y  
d i f fe r i ng  da ta  cap tu re  requ i re ment .  
 
In  o rder  to  overco me th i s  cha l l enge  the  researcher  condu cted  
the  fo l l owing  ana l ys i s  to  ca l cu l a te  the  va l ue  added t i me  fo r  a  
s i ng l e  b i l l  o f  en t ry .  Tha t  i s ,  the  t ime  tha t  an  en t ry  c l e rk  ac tua l l y  
spends work i ng  on  th e  f i l e .  To  do  th i s  the  fo l l owing  s teps  were  
fo l l owed.  
 
I .  B i l l  o f  En t ry  Tea m me mbers  t i med the  b i l l  o f  en t ry  cap tu re  
and  qua l i t y  con t ro l  p rocess  on  a  s preadsheet  he l d  on  the  
i n te rna l  b i l l  o f  en t ry  shared  fo l der .  See  anne xure  9 .  
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I I .  Ca l cu l a t i ng  the  mean t i me i n  minu tes  to  p roduce  a  b i l l  o f  
en t ry :  
 
I I I .  Ca l cu l a t i ng  the  s tandard  e r ro r  o f  th e  b i l l  o f  en t ry  t i mes:  
 
IV. Se t  95 % con f i dence  l imi ts  fo r  the  ac tua l  mean t i me fo r  a  
b i l l  o f  en t ry  c l e rk  to  co mple te  the  p r ocess :  
 
 
W ith  the  ou tco me o f  th i s  ca l cu l a t i on ,  the  researcher  has  been  
ab le  to  es tab l i sh  tha t  the re  i s  a  95% chance  tha t  th e  b i l l  o f  
en t ry  cyc l e  t i me i s  be t ween x a nd  y .  
 
Del i ve r i es  Team 
 
The  de l i ve r i es  team’s  tas ks  were  s imi l a r  i n  thei r  comple xi ty ,  
whe n co mpared  wi th  the  degroup  tea m.  The  sa me me thodo logy  
wa s app l i ed  as  wi th  the  degro up  cyc l e  t i me s tudy .  The  
de l i ve r i es  t ime shee t  can  be  v i e wed  i n  annexure  10 .  
 
Docu ment  d i s t r i bu t i on  
 
Accord i ng  to  Co l l i s  and  Hussey  (2003 :  171)  non-par t i c i pan t  
observa t i on  i s  to  v i ew and  record  wha t  peop le  do  i n te rms o f  
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the i r  ac t i ons  and  the i r  ac t i v i t i es  wi thou t  the  researcher  be i ng  
i nvo l ved .  Thi s  method  o f  non-p ar t i c i pan t  observa t i on  was 
se l ec ted  as  the  te chn ique  fo r  the  ana l ys i s  o f  th i s  func t i ona l  
tea m.  
 
The  docu men t  d i s t r i bu t i on  tea m’s  t asks  were  fo und  to  be  much  
l ess  co mplex.  A  t i me  s tudy  wa s appropr i a te  fo r  the  
measure ment  o f  th i s  tea m (Da v i s  and  He ineke ,  2005 :  255) .  
 
I .  Ca l cu l a te  nor ma l  t i me:    
 
 
I I .  Ca l cu l a te  s tandard  t i me:  
 
The da ta  cap tu re  shee t  fo r  the  s tandard  t ime ca l cu l a t i on  can  be  
seen  as  append i x 11 .  
 
3.3 .2 .3 .  De te r min i ng  the  va l ue  added percen tage  
 
The  to ta l  f i l e  l ead  t ime i s  requ i red  i n  o rder  to  de te rmine  the  
va l ue  added percen tage .  The  to ta l  l ead  t ime i s  de f i ned  as  the 
to ta l  t ime,  i n  hours ,  f ro m the  po in t  a t  wh i ch  the  f i l e  i s  opened 
to  when the  f i l e  i s  c l osed  and  a l l  re l evan t  docu men ts ,  co mple te  
wi th  UT i  i nvo i ce ,  i s  sen t  to  t he  cu s to mer .  Th i s  da ta  c ou ld  be  
co l l ec ted  f rom the  f i l e  f ron t  cover  see ,  annexure  12 ,  and  UT i ’s  
t rack  and  t race  sys te m ca l l ed  eMp ower ,  se e  anne xure  13 .  The  
sa me se t  o f  f i l es  tha t  were  used  i n  the  ‘ i nvo i ce  accuracy  ra t i o ’  
ca l cu l a t i on   was  used  fo r  th i s  sa mple  (sec t i on  3 .3 .1 . ) .   
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In  o rder  to  measure  th i s  tea m,  the  n u mber  o f  h ours  f ro m rece ip t  
o f  docu ment s  to  the  da te  the  i nvo i ce  was ba tched  was  
measured  to  g i ve  a  to ta l  f i l e  l ead  t ime.  Th i s  was ca l cu l a ted  as  
fo l l ows:  
 
I .  Ca l cu l a te  the  f i l e  l ead  t ime f ro m the  se l ec ted  sa mple :  
 
 
 
I I .  Ca l cu l a te  the  mean:  
 
I I I .  Se t  95 % con f i dence  l imi ts  fo r  the  ac tua l  mean t i me fo r  a  
b i l l  o f  en t ry  c l e rk  to  co mple te  a  b i l l  o f  en t ry :  
 
 
 
W hen the  above  da ta  was co l l ec ted  the  researcher  cou ld  d raw 
the  cur ren t  s ta te  map.  Th i s  was  done  by  a  phys i ca l  wa l k  
th rough  o f  the  f i l e  p rocess .  Tapp ing  and  Shuker  (2003 :  57)  
suggest  ‘ go i ng  to  where  the  ac t i o n  i s ’  by  beg inn ing  wi th  the  
most  d o wnst rea m pro cess ,  i n  th i s  case  the  Do cument  
D is t r ibu t ion  Team  and  e nd ing  wi th  the  Forward ing  Team .   
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3.4 .  POSSIBL E ERRO RS WIT HIN T HE RESEARCH 
 
3.4 .1 .  Meas ureme nt  o f  c ha l le nges 
 
The  mea sure me nt  o f  the  cha l l enges  fac i ng  the  ocean  f re i gh t  
impor t  p roce ss  i s  no t  de f i n i t i ve  i n  na tu re ,  ne i ther  a re  these  the  
on l y  cha l l enges  fac i ng  the  UT i  o rgan i sa t i on .  There  i s  no  
conc lus i ve  ev i dence  suggest i ng  tha t  address i ng  th i s  par t i cu l a r  
se t  o f  ‘ cha l l enges ’  wi l l  i nc rease  p ro f i tab i l i t y  o r  the  succe ss  o f  
the  f i rm.  Fur ther more  there  i s  no  conc lus i ve  ev i dence  tha t  l ean  
can  e f fec t i ve l y  address  these  cha l l enges ,  a l though  i n  chap te r  2   
Ma leye f f ’ s  f i nd i ngs  ( Ma leye f f ,  20 06 :  683)  on  ca tegor i es  o f  
wa s te  i n  the  serv i ce  con te xt  wer e  d i scussed ,  wh i ch  can  be  
h i gh l i gh ted  wi th i n  the  resu l ts  o f  th e  research  and  th rough  the  
va l ue  s t rea m mapp ing  too l .  
 
In  chap te r  2  the  success  o f  l ean  wi th i n  the  serv i ce  i ndus t ry  was  
d i scussed .  None o f  t hese  serv i ce  i ndus t r i es  were  re l a ted  to  the  
i n te rna t i ona l  f re i gh t  fo rward i ng  i ndus t ry .  There  i s  no  ev i dence 
a t  th i s  t ime,  wh i ch  suggests  tha t  app l i ca t i on o f  l ean  too l s and  
techn iques  to  a  f re i gh t  fo rward i ng  o rgan i sa t i on  wi l l  improve  
e f f i c i enc i es  and  /  o r  p ro f i tab i l i t y .  
 
3.4 .2 .  T he  se lected  sample  
 
The  ocean  f re i gh t  impor ts  tea m r epresen ts  on l y  48% o f  the  
to ta l  opera t i on  o f  UT i  Por t  E l i zabe th .  W hi l e  the  percen tage  i s  
s i gn i f i can t ,  i t  may  no t  p ro v i de  conc lus i ve  ev i dence  to  a l l  o ther  
modes  (a i r  impor t s ,  a i r  e xpor ts  and  ocean  e xpor ts ) .  Th e  
p rocesses  tha t  the se  func t i ona l  tea ms fo l l ow a re  d i f fe ren t  to  
the  ocean  f re i gh t  i mpor t  p ro cess .  T here fo re ,  separa te  research  
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may  need  to  be  cond ucted  on  e ach  func t i ona l  p rocess  to  
p rov i de  conc lus i ve  ev i dence  tha t  l ean  can  i mprove  e f f i c i enc i es  
o f  any  func t i ona l  p rocess .  On the  o ther  hand ,  i t  was  h i gh l i gh ted  
i n  chap te r  2 ,  W omack e t  a l  (1990 :9 )  s ta te  tha t  the  p r i nc i p l es  o f  
l ean  a re  un i versa l l y  app l i cab le  as  the  p r imary  focus  o f  l ean  i s  
on  the  p rocess ,  no t  the  ou tpu t .  Th i s  suggests  tha t  the  
jud ge menta l  sa mple  chosen  ma y  i ndeed  be  represen ta t i ve  
enough.  
 
3.4 .3 .  Meas ureme nt  o f  t he  f unct io nal  tea ms 
 
3.4 .3 .1 .  Forward i ng  T eam 
 
The  e r ro r  i n  the  sa mple  s i ze  se l ec t i on  techn ique  was  10 %.  Th i s  
i s  re l a t i vel y  h i gh  and  there fo re ,  re s u l ts  can  on l y  be  i n te rp re ted  
wi th i n  90% a ccuracy .  A l a rger  sa mple  s i ze  ma y y i e l d  d i f fe ren t  
resu l ts .  
 
3.4 .3 .2 .  Bi l l  o f  e nt ry T eam 
 
The  mea sure ment  o f  th i s  fun c t i ona l  tea m i nvo l ved  tea m 
me mbers  measur i ng  and  record i ng  the i r  own b i l l  o f  en t ry  i npu t  
and  qua l i t y  con t ro l  t imes.  Par t i c i pan ts  ma y have  worked  fas te r  
o r  s l ower  than  nor ma l  when meas ur i ng  themse l ves .  Th i s  ma y  
mean tha t  the  ca l cu l a ted  con f i dence  i n te rva l  fo r  th i s  team may  
no t  have  been  an  a ccura te  re f l ec t i on  o f  the  t rue  p ro cess i ng  
t ime  o f  a  b i l l  o f  en t ry .  
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3.4 .3 .3 .  Degroup T eam 
 
On l y  f i ve  t i me sh ee ts  were  re tu rne d .  The  ca l cu l a ted  mean may  
no t  be  represen ta t i ve  o f  t rue  degroup  p rocess i ng  t ime.  
Par t i c i pan ts  a l so  me asured  the ms e l ves ,  the re fo re ,  the y  may  
have  wor ked  fas te r  o r  s l ower  when be ing  meas ured  wh i ch  cou ld  
have  d i s to r ted  the  resu l ts  ev en  fu r t her .  
 
3.4 .3 .4 .  De l i ver ies  T eam 
 
On l y  e i gh t  t ime shee ts  were  re tu rn ed ,  l i ke  the  Degroup  Team,  
the  ca l cu l a ted  mean ma y no t  be  represen ta t i ve  o f  the  t rue  
de l i ve r i es  p rocess i ng  t i me.  Pa r t i c i pan ts  a l so  measure d  
the mse l ves  and  the  sa me er ro r  ma y  app l y  as  wi th  degroup  and  
b i l l  o f  en t ry  p rocess i ng  t i me.  
 
3.4 .3 .5 .  Docume nt  d is t r ib ut ion  T eam  
 
Prob le ms o f  observa t ion  b ias  (Co l l i s  and  Hussey ,  2003 :  1 72)  
may ha ve  a r i sen  i n  the  s tandard  t ime s t udy  o f  t h i s  func t i ona l  
tea m.  
 
3.4 .3 .6 .  Creat i ng  t he  c ur re nt  s ta te  va l ue  s t ream map 
 
There  i s  no ev i dence  wh i ch  suggests  tha t  by  c rea t i ng  a  va l ue 
s t rea m map o f  the  cur ren t  s ta te  an d  v i ewing  the  va l ue  s t rea m 
can  make an y  p roce ss  more  e f f i c i en t  o r  i nc rease  p rodu c t i v i t y  i n  
the  ocean  f re i gh t  i mpor ts  p ro cess .  Th i s  too l  may on l y  as s i s t  i n  
b r i ng i ng  i ne f f i c i enc i es  to  v i ew bu t  does  no t  o f fe r  any  
ass i s tance  i n  c rea t i ng  so l u t i ons  fo r  those  i ne f f i c i enc i es .  
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3.5 .  SUMMARY 
 
The  purpose  o f  chap te r  3  was to  docu ment  th e  researc h  
p rocess  and  de f i ne  ho w the  da ta  i s  co l l ec ted  and  ana l ysed .  A  
wide  var i e ty  o f  da ta  co l l ec t i on  too l s  were  p resen ted  and  
u t i l i sed  i n  the  s tudy .  
 
Chapte r  4  wi l l  ana l yse  the  da ta  and  i n te rp re t  the  e mp i r i ca l  
s tudy  to  ascer ta i n  i f  the  l ean  theory  and  the  too l ,  o f  va l ue 
s t rea m mapp ing ,  can  be  app l i ed  to  the  ocean  f re i gh t  impor t  
p rocess  and  i f  i t s  app l i ca t i on  can  l ead  to  i mproved  opera t i ona l  
per fo r mance .  
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CHAPT ER 4  
F IND ING S AND RESULT S OF T HE ST UDY 
 
 
4.1 .  INT RODUCT ION 
 
Th i s  chap te r  dea l s  wi th  the  f i nd i ngs  and  the  resu l ts  o f  th e  
research  s tudy .  
 
F i r s t l y ,  the  resu l ts  on  the  s tudy  o f  “ cha l l enges  fac i ng  the  UT i  
o rgan i sa t i on ”  wi l l  be  p resen ted  and  d i scussed .  Th i s  wi l l  be  
fo l l owed by  a  d i scuss i on  on  the  f unc t i ona l  tea ms wi th i n  the  
ocean  f re i gh t  i mpor ts  p roces s .  Due t o  the  un ique  
charac te r i s t i cs  and  na tu re  o f  da ta  co l l ec t i on  fo r  every  
func t i ona l  team,  i t  i s  necessary  to  d i scuss  the  resu l ts  o f  da ta  
co l l ec t i on  fo r  each  func t i ona l  tea m i ndependent l y .  
 
Sta t i s t i ca l  ca l cu l a t i ons  wi l l  be  p resen ted  and  resu l ts  
i n te rp re ted .  
 
An  ana l ys i s  o f  the  en t i re ocean  impor t  opera t i on  wi l l  be 
p resen ted  by  way  o f  a  ‘ va l ue  s t rea m map ’ ,  t he  l ean  too l  
se l ec ted  fo r  th i s  ana l ys i s .  
 
F i na l l y ,  the  ques t i onna i res  wi l l  be ana l ysed  and  the  resu l ts  
p resen ted .  Bar  g raph s  and  p i e  char ts  have  been  use d  to  
p resen t  the  da ta  i n  a  v i sua l  fo r m.   
 
 
  
 
  70 
 
 
4.2 .  MEASUREMENT  OF T HE CHALL ENG ES F ACING T HE 
OCEAN FREIGHT  IMPORT S PROCESS 
 
4.2 .1 .  Meas ures  o f  ocean import  operat ional  performa nce:  
Prod uct i vi t y ra t io  
 
As  i nd i ca ted  i n chap te r  3  cos t  con t ro l  i s  ext re me l y  i mpor tan t  to  
a  f i rm’s  su r v i va l .  For  the  purpose  o f  th i s  s tudy ,  co s t  con t ro l  i s  
man i fes ted  i n  a  ra t i o ,  na med the  pr oduc t iv i t y  ra t io :  
 
For  the  UT i  ocean  f re i gh t  i mpor ts  p r ocess :  
 
 
The  ra t i o  revea l s  tha t  39 .5% o f  a l l  revenue genera ted  i s 
absorbed  by  e mp loyee  cos t .  Tha t  i s ,  fo r  ever  R100.00  earned ,  
R39.50  i s  ta ken  by  the  cos ts  o f  e mp loyees  wi th i n  the  ocean  
f re i gh t  impor ts  p rocess  (See  F igure  4 .1 . )  
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FIGURE 4 .1 .  EMPLO YEE CO ST  VS.  REVENUE EARNED 
R 0.00
R 20.00
R 40.00
R 60.00
R 80.00
R 100.00
Net Prof it
Employee Cost
 
Source :  Researcher ’ s  o wn cons t ruc t i on .  
 
4.2 .2 .  Meas ures  o f  ocean import  operat ional  performa nce:  
Number  o f  ship me nts  per  pe rso n per da y 
 
Sh ip ment  coun t  per  person  i s  a  mea sure  o f  e mp loyee  
p roduc t i v i t y .  The  sa me way tha t  i n  a  fac to ry  env i ron men t  
p roduc t i v i t y  wou ld  be  measured  by  the  nu mber  o f  un i ts  so l d  o r  
p roduced  d i v i ded  by  the  number  o f  man-hours  worked  o r  
nu mber  o f  fac to ry  e mp loyees .  
 
There fo re ,  fo r  the  purpose s  o f  th i s  s tudy ,  p roduc t i v i t y  i s :  
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The to ta l  nu mber  o f  ho use  b i l l s  o f  l ad i ng  fo r  the  per i od  01  Jan .  
2008  to  30  June  2008  was :  5015  
 
There fo re :   5015  House  b i l l s  o f  l ad i ng  
     6  month s  
   =  835 .83  House  b i l l s  o f  l ad i ng  p rocessed  by  
   ocean  f re i gh t  i mpor ts  per  mont h   
 
Nu mber  o f  e mp loyees  i n  the  ocean  f re i gh t  impor ts  p rocess :  
 
Department Male Female
Forwarding 2 6
Degroup 1 6
Deliveries 1 6
Bill of Entry 8 2
Batching 2 2
Sub total 14 22
Total 36
 
There fo re ;     
 
 
Average  nu mber  o f  work i ng  days  i n  a  month  =  20  da ys  
 
Nu mber  o f  sh i p men ts  per  e mp loyee  per  day  i s :   
 
      
Produc t i v i t y  i s  represen ted  i n  the  ocean  f re i gh t  impor ts  p roce ss  
as  1 .16  sh i p ments  per  pers on  per  d ay .  
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4.2 .3 .  Meas ures  o f  c ustome r s at is fact i on wi t h t he  ocea n  
f r ight  impo rts  process:  I nvo ice  de l i ve ry  
performance 
 
In  chap te r  1  i t  wa s  revea led  tha t  wa i t i ng  t ime f o r  de l i ve ry  o f  a  
se rv i ce  was  a  marke t  re l a ted  meas ure  o f  cu s to mer  s a t i s fac t i on  
wi th  tha t  se rv i ce .   
 
F i r s t l y ,  de te rmine  sa mple  s i ze  g i ven  by :  
 
Tha t  i s ;  
 
Z  =  1 .96  (cor respond ing  to  95 % con f i dence)  
P =  0 .20  (es t i ma ted  percen tage  o f  f i l es  con ta i n i ng  an  i nvo i ce  /  
supp le menta ry  i nvo i ce  o r  bo th .  
E =  0 .07  (abso lu te  e r ro r ) .  
 
There fo re ,  when subs t i tu t i ng  the  va l ues  i n  the  fo r mu la :  
 
The requ i red  sa mple  s i ze  wou ld  be  245  ocean  i mpor t  i nvo i ces .  
 
For  the  purposes  o f  th i s  s tu dy  i nvo i ce  de l i ve ry  per fo rmance  i s  
de f i ned  as :  
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W i th  a  s tandard  dev ia t i on  o f ,  
 
Deter mine  con f i dence  l i mi ts  o f  95 %:  
 
That  i s ,  
 
 
In te rp re ta t i on :  There  i s  a  95% pro bab i l i t y  tha t  the  t rue  mean  
t ime i n  days ,  f ro m the  da t e  the  UT i  i nvo i ce  i s  ra i sed  to  the  da te  
the  i nvo i ce  i s  rece i ved  aga ins t  s i gna tu re  by  th e  cus to mer  i s  
be t ween 4 .17  and  5  days .  
 
4.2 .4 .  Meas ures  o f  c ustome r s at is fact i on wi t h t he  ocea n  
f re ight  impo rts  process:  Invo ice  a ccurac y ra t io  
 
As  a  measure  o f  cus to mer  sa t i s fa c t i on ,  the  nu mber  o f  c red i t  
no tes  and /o r  supp le menta ry  i nvo i ce  ra i sed  i s  a  good  i ndi ca t i on  
o f  the  qua l i t y  o f  se rv i ce  de l i ve red  on  a  par t i cu l a r  ocean  impor t  
f i l e .  For  the  purposes  o f  th i s  s tud y ,  i t  i s  assu med tha t  a  c red i t  
no te  o r  supp le menta ry  a re  a  resu l t  o f  an  e r ro r  o r  o mi ss i on  
wi th i n  the  oce an  i mpor ts  p roces s .  The  e r ro r  ma y be  on e  o f  
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many causes  wh i ch  a re  no t  de te r mi ned  wi th i n  the  scope  o f  th i s  
research .  
 
For  th i s  sec t i on  o f  the  s tudy ,  f i l es  had  to  phys i ca l l y  d rawn and  
the  paper work  s tud ied ,  there fo re  a  new sa mple  s i ze  needed to  
be  de te r mined .  Tha t  i s ,  
 
 
 
Invo i ce  accuracy  ra t i o  i s :  
 
 
 
 
 
To  su mmar i se ,  the  measure  o f  cha l l enges  fac i ng  the  UT i  
o rgan i sa t i on  (spec i f i c  to  the  ocean  f re i gh t  impor ts  p rocess)  i s  
re f l ec ted  i n  Tab le  4 .1 . :  
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T ABLE 4 .1 :  MEASURE OF CHALLENGES 
 
Source :  Researcher ’ s  o wn c rea t i on .  
 
4.3 .  MEASUREMENT  OF FUNCT IONAL T EAMS 
 
 
In  th i s  sec t i on ,  da ta  on  eac h  func t i ona l  tea m wi l l  be  p resen ted  
i ndependent l y .  The  resu l ts  o f  th e  mea sure me nt  techn ique  
u t i l i sed  wi l l  a l so  be  p resen ted  and  d i scussed .   
 
The  d i scuss i on  wi l l  p roceed  as  fo l l ows (by  fun c t i ona l  tea m) :  
 
•  De mograph i cs ;  
•  W ork  hours  per  day ,  
•  Bas i c  d i agra m o f  the  cur ren t  p ro ces s ;  
•  L i s t  o f  too l s ;  
•  In te rva l s  o f  handover  to  do wnst rea m proce ss ;  and  
•  Measure ment  o f  resu l ts .  
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4.3 .1 .  Forward i ng  T eam 
 
4.3 .1 .1 .   Determi ne mai n processes 
De mograph i cs  Tea m l eader  se x:  Ma le  
Ma le  tea m me mbers :  2  
Fe male  tea m me mb ers :6  
Standard  wor k  t ime 08:00  to  17 :00  wi th  1  hour  l unch  =  8  
hours  
Al lo wances  fo r  b reaks  Two 15  minu te  b rea ks  per  day  
 
Tota l  ava i lab le  work  
t ime   
7.5  hours  
 
In te rva ls  o f  handov er  
to  ne xt  p roces s  
08:30a m;  11 :00a m;  14 :00 p m 
 
L is t  o f  to o ls  
 
1)  eMpo wer  
2 )  ESF ( E lec t ron i c  Sh ipp ing  F i l e )  
3 )  e - ma i l  
4 )  UT i  Do mest i c  s ys te m 
5)  Sh ipp ing  l i ne  /  po r t  webs i te  
6 )  Te lephone 
7 )  Exce l  s ta tu s  repor t  
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FIGURE 4 .2 .  BASIC FORWARDING PROCESS 
 
 
Source :  Researcher ’ s  o wn cons t ruc t i on .  
 
4.3 .1 .2 .  Prese ntat io n o f  resul ts  
 
The  measure ment  techn ique  used  to  ana l yse  the  fo r ward i ng  
tea m was as  fo l l ows:  
 
Step  1 :  De te r mine  sa mple  s i ze  (nu mber  o f  observa t i ons)  
 
That  i s ,  
 
Z  =  1 .96  (cor respond ing  to  95 % con f i dence)  
P =  0 .30  (e s t i mated  t i me a  fo r war d i ng  con t ro l l e rs  spends on  
non- fo rward i ng  ac t i v i t y )  
E =  0 .10  (abso lu te  e r ro r )  
(1.96)² (0.30) (1 - 0.30)
(0.10)²
= 80.67 observations
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Step  2 :  In te rp re t  the  resu l ts  recorded  on  the  observa t i on  
shee ts .  F i gure  4 .3 .  de ta i l s  the  resu l ts  o f  the  observa t i ons  o f  
the  fo r ward i ng  tea m.  I t  can  be  de te r mined  tha t  the  most  
u t i l i Sed  too l  fo r  the  fo rward i ng  tea m i s  e - ma i l  (23 .24%)  
fo l l owed by  s ta tus  repor t  upda te s  on  exce l  a t  16 .6% and  
eMpo wer  a t  15 .5 %.  
 
FIGURE 4 .3 .  RESULT S OF T HE WO RK SAMPL ING ST UDY 
23, 24%
3, 3%
15, 15%
0, 0%
5, 5%
3, 3%4, 4%
16, 16%
28, 30%
E-Mail Domestic eMpow er
Shipping line / Port w ebsite Telephone Shipping File
ESF Status Report Update Nonforw arding activity
 
Source :  Researcher ’ s  o wn cons t ruc t i on .  
 
The  fo rward i ng  tea m spend 28% o f  the i r  day  on  non- fo rward i ng  
ac t i v i t y ,  the re fo re ,  72% o f  to ta l  ava i lab le  wor k  t ime  i s  ava i l abl e  
fo r  ac tua l  fo rward i ng  func t i ons .  In  o rder  to  ca l cu l a te  the 
a mount  o f  ‘ fo r ward i ng  minu tes ’  to  be  a l l oca ted  to  an  ocean  
f re i gh t  impor ts  f i l e  the  fo l l owing  ca l cu l a t i on :  
 
  
 
  80 
 
 
That  i s ;  
 
 
4.3 .2 .  Bi l l  o f  e nt ry T eam 
 
4.3 .2 .1 .  Determi ne mai n processes 
De mograph i cs  Tea m l eader  se x:  Ma le  
Ma le  tea m me mbers :  8  
Fe male  tea m me mb ers :2  
Standard  wor k  t ime 08:00  to  17 :00  wi th  1  hour  l unch  =  8  
hours  
Al lo wances  fo r  b reaks  Must  be  taken  wi th i n  1  hour  l unch  or  1  
hour  l unch  used  dur i ng  the  course  o f  
the  day  fo r  any  b reaks .   
Tota l  ava i lab le  work  
t ime   
8 hours  
 
In te rva ls  o f  handov er  
to  ne xt  p roces s  
Cont i nuous  –  f i l e  handed to  de l i ve r i es  
by  hand .  
Cu t -o f f  a t  3p m everyd ay  fo r  hando ver  
to  de l i ve r i es .  
L is t  o f  to o ls  
 
1)   UT i  Do mes t i c  Sys te m 
2)   Cus to ms t a r i f f  book  /  Je t  Sy s te m 
3)   Exp lana to ry  Notes  
4 )   A l phabet i ca l  Index 
5 )   SDS Note s  
6 )   BO E Tea m Board  
7 )   Te lephone 
8 )   SARS webs i te  /  Goog le  
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FIGURE 4 .4 .  BASIC B ILL  OF ENT RY PROCESS  
 
 
 
 
Source :  Researcher ’ s  o wn cons t ruc t i on .  
 
4.3 .2 .2 .    P rese ntat ion o f  res ul ts  
 
A  to ta l  o f  69  b i l l  o f  en t ry  t i mes were  recorded .  T wo  va lue  added  
p rocesses ,  BO E cap tu re  t i me and  qua l i t y  con t ro l  t ime,  were  
recorded  and  added toge ther  to  g i v e  the  to ta l  va l ue  added t i me  
fo r  a  b i l l  o f  en t ry .  
 
Step  1 :  Ca l cu l a te  the  me an t i me i n  minu t es  to  p ro cess  a  b i l l  o f  
en t ry .  
 
That  i s ;  
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Step  2 :  Ca l cu l a te  the  s tandard  e r ro r  
 
Step  3 :  Se t  con f i dence  l imi ts  fo r  th e  ac tua l  mean t i me fo r  a  b i l l  
o f  en t ry  c l e rk  to  co mple te  a  b i l l  o f  en t ry  
 
 
 
That  i s ;   
 
 
 
4.3 .3 .  Degroup T eam 
 
4.3 .3 .1 .  Determi ne mai n processes 
De mograph i cs  Tea m l eader  se x:  Ma le  
Ma le  tea m me mbers :  1  
Fe male  tea m me mb ers :7  
Standard  wor k  t ime 08:00  to  17 :00  wi th  1  hour  l unch  =  8  
hours  
Al lo wances  fo r  b reaks  Must  be  taken  wi th i n  1  hour  l unch  or  1  
hour  l unch  used  dur i ng  the  course  o f  
the  day  fo r  any  b reaks  
Tota l  ava i lab le  work  
t ime   
8 hours  
 
In te rva ls  o f  handov er  
to  ne xt  p roces s  
Handed to  BOE a t :  
  08 :30a m 
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  11 :00a m 
  14 :30p m 
  15 :00p m (F r i days  on l y )  
L is t  o f  to o ls  
 
1)   UT i  Do mes t i c  Sys te m 
2)   Por ts  on- l i ne  webs i te  
3 )   Nav i s i on  
4 )   Ra te  p ro f i l es  
5 )   Exce l  (Groupage /  Conso l  Sp l i t )  
6 )   eMpo wer  
7 )   Sh ipp ing  l i ne  web-s i te    
FIGURE 4 .5 .  BASIC DEGROUP PROCESS  
 
 
 
Source :  Researcher ’ s  o wn cons t ruc t i on .  
 
4.3 .3 .2 .  Prese ntat io n o f  resul ts  
 
O f  the  15  degroup  t ime shee ts  i ssued  on l y  f i ve  were  re tu rned  
wi th  co mple ted  t ime da ta .  To  es tab l i sh  the  t ime taken  fo r  the  
degroup  tea m to  p ro cess  a  sh i pp ing  f i l e  the  fo l l owing  s teps  
were  taken :  
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Step  1 :  Su m the  to ta l  o f  the  sa mple  f i l es :  
 
 
Step  2 :  Ca l cu l a te  the  mean t i me  i n  minu tes  to  per fo r m the  
degroup  func t i on :  
 
That  i s ;  
 
 
 
 
4.3 .4 .  De l i ver ies  T eam 
 
4.3 .4 .1 .  Determi ne mai n processes 
De mograph i cs  Tea m l eader  se x:  Fe male  
Ma le  tea m me mbers :  1  
Fe male  tea m me mb ers :6  
Standard  wor k  t ime 08:00  to  17 :00  wi th  1  hour  l unch  =  8  
hours  
Al lo wances  fo r  b reaks  20 minu tes  a l l owed 
Tota l  ava i lab le  work  
t ime   
7.4  hours  
 
In te rva ls  o f  handov er  
to  ne xt  p roces s  
Cont i nous  
L is t  o f  to o ls  
 
1)   Do mest i c  Sys te m 
2)   eMpo wer  
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3)   Nav i s i on  
4 )   ESF 
FIGURE 4 .6 .  BASIC DEL IVERIES PROCESS 
 
 
 
 
Source :  Researcher ’ s  o wn cons t ruc t i on .  
 
4.3 .4 .2 .  Prese ntat io n o f  resul ts  
 
O f  the  15  de l i ve r i es  t ime shee ts  i ssued  on l y  8  were  re tu rned  
wi th  co mple ted  t ime da ta .  To  es tab l i sh  the  t ime taken  fo r  the  
de l i ve r i es  tea m to  p rocess  a  sh i pp ing  f i l e  the  fo l l owing  s teps  
were  taken :  
 
Step  1 :  Su m the  to ta l  o f  the  sa mple  f i l es :  
 
Step  2 :  Ca l cu l a te  the  mean t i me  i n  minu tes  to  per fo r m the  
degroup  func t i on :  
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Tha t  i s ;  
 
 
4.3 .5 .  Docume nt  d is t r ib ut ion  T eam 
 
4.3 .5 .1 .  Determi ne mai n processes 
De mograph i cs  Tea m l eader  se x:  Ma le  
Ma le  tea m me mbers :  2  
Fe male  tea m me mb ers :2  
Standard  wor k  t ime 08:00  to  17 :00  wi th  1  hour  l unch  =  8  
hours  
Al lo wances  fo r  b reaks  30 minu tes  a l l owed 
Tota l  ava i lab le  work  
t ime   
7.5  hours  
 
In te rva ls  o f  handov er  
to  ne xt  p roces s  
Cont i nuous  –  co l l ec t i on  min imu m.  o f  3  
t ime s per  day   
L is t  o f  to o ls  
 
1)   Nav i s i on  
2 )   ESF 
3)   eMpo wer  
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FIGURE 4 .7 .  BASIC DO CUMENT  DIST RIBUT ION PRO CESS 
 
 
 
 
Source :  Researcher ’ s  o wn cons t ruc t i on .  
 
4.3 .5 .2 .  Prese ntat io n o f  resul ts  
 
The  t ime s tudy  p roduced  the  fo l l owing  resu l ts  tabula ted  be low 
(Tab le  4 .2 ) :  
 
T ABLE 4 .2   DOCUMENT  DIST IBUT ION T IME ST UDY RESULT S  
Performance NT
Element ╤ Rating
Receive files from Invoicing
0.91 / 13 files 100% 0.07
Batch documents and send to 
client 74.27 / 8 files 80% 7.42
Scan docs onto ESF
67.76 / 10 files 100% 6.78
Hand docs to filing
0.827 / 4 files 100% 0.03
Normal time for one file 14.29
DOCUMENT DISTRIBUTION
 
Source :  Researcher ’ s  o wn cons t ruc t i on .  
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4.4 .  T OT AL F ILE L EAD T IME 
 
The  to ta l  f i l e  l ead- t ime,  g i ven  i n  days ,  i s  the  t i me f ro m the  
po in t  the  f i l e  i s  opened,  to  the  po in t  the  f i l e  i s  c l osed  and  the  
‘BATCHED’  o r  ‘SCANNED’  s ta mp i s  en te red  on  the  f i l e  and  
da ted .  The  fo l l owing  p rocess  was fo l l owed:  
 
Step  1 :  Ca l cu l a te  the  sa mple  s i ze  –  the  sa me sa mple  da ta  as  
i nvo i ce  accuracy  ra t i o  was used  fo r  th i s  ca l cul a t i on  (see 
sec t i on  4 .2 .4 . )  
 
Step  2 :  Ca l cu l a te  the  su m o f  125  f i les :  
 
  
 
 
Step  3 :  Ca l cu l a te  the  mea n l ead  t i me per  f i l e  
 
Step  4 :  Se t  95 % co n f i dence  l imi ts  f o r  the  to ta l  f i l e  l ead  t ime 
 
That  i s ,  
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In te rp re ta t i on :  The  p robab i l i t y  i s  95% tha t  the  ac tua l  mean to ta l  
f i l e  l ead  t ime,  f ro m the  po in t  the  f i l e  i s  opened to  the  po in t  the  
f i l e  i s  c l osed  wi th  a l l  re l evan t  docu ment a t i on  and  the  UT i  
i nvo i ce ,  i s  be tween 33 .895  and  37 .5 67  days .  
 
4.5 .  VALUE ADDED PERCENT AG E 
 
The  va l ue  added percen tage  i s  the  su m o f  a l l  va l ue  add ing  
ac t i v i t i es  over  to ta l  f i l e  l ead  t ime,  t ha t  i s :  
 
 
 
 
In te rp re ta t i on :  The  percen tage  o f  t ime the  ocean  i mpor ts  f i l e  i s 
phys i ca l l y  be i ng  worked  on  by  an  ocean  f re i gh t  i mpor t s  
e mp loyee  i s  1 .72% o f  the  t o ta l  f i l e  lead  t ime o r  4  hours  and  53  
minu t es  ou t  o f  a  to ta l  f i l e  l ead  t ime o f  263  hours .  
 
4.6 .  DRAW T HE CURRENT  ST AT E 
 
A l l  da ta  wa s no w ava i l ab l e  to  genera te  the  cur ren t  s ta te  va l ue  
s t rea m ma p.  The  cur ren t  s ta te  ma p can  be  v i e wed  i n  F i gure  
4 .6 .   W i th  the  cur ren t  s ta te  docu mented  i t  i s  now poss ib l e  to  
v i ew the  en t i re  ocean  f re i gh t  i mpor t s  p rocess  beg inn ing  to  end .
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FIGURE 4 .8 .  T HE CURRENT  ST AT E MAP 
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4.7 .  SUMMARY 
 
 
The resu l ts  o f  the  resear ch  s tu dy  were  p resen ted  i n  th i s  
chap te r .  For mu las  and  the  re su l ts  o f  the  fo r mu las  were  
p resen ted  and  d i scussed  a l ong  wi th  the  resu l ts  o f  the  se mi -  
s t ruc tu red  i n te rv i e ws wh i ch  were  h e ld  wi th  the  func t i ona l  tea m 
l eaders .   
 
Var i ous  too l s  were  used  to  co l l ec t  the  da ta ,  na mel y :  
 
•  Se mi -s t ruc tu red  i n te rv i ews ;  
•  Con f i dence  i n te rva l ;  
•  Sa mple  means ;  
•  S tandard  t i me  ca l cu l a t i ons ;  and  
•  Va lue  s t rea m mapp ing  –  cur ren t  s ta te .  
 
In  chap te r  5  the  cur ren t  s ta te  map  wi l l  be ana l ysed .  Poss ib l e 
improv e me nts  to  the  ocean  f re i gh t  impor ts  p roces s  wi l l  a l so  be 
d i scussed .  A  fu tu re  s ta te  map wi l l  a l so  be  cons t ruc ted .  
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CHAPT ER 5  
CONCLUSIO N AND RECO MMENDAT IONS 
 
 
5.1  INT RODUCT ION  
 
A  b r i e f  su mmary  o f  the  s t ruc tu re  o f  the  re search  t hus  fa r  i s  
p resen ted .  
 
Chapte r  1  p rov i ded  an  ou t l i ne  o f  the  research  paper  and  the  
methodo logy  e mployed .  In  add i t i on ,  th i s  chap te r  i n t roduced  the  
concep t  o f  l ean  metho do logy  and  descr i bed  ho w th i s  
methodo logy  cou ld  be  used  to  address  cha l l enges  fac i ng  South  
Af r i can  bus iness  and  the  UT i  o rgan i sa t i on  i n  par t i cul a r .  The  
ma in  research  p rob le m wa s i n t roduced  and  the  sub-p rob le ms  
were  p resen ted .  
 
Chapte r  2  was used  to  i n t roduce  to  so me core  con cep ts  o f  l ean  
manufac tu r i ng  methodo logy .  Th i s  chap te r  began wi th  a  b r i e f  
h i s to ry  on  the  o r i g i ns  o f  l ean  man ufac tu r i ng  wi th i n  the  Toyo ta  
Moto r  Co mpany o f  Japa n  and  then  moved on  to  descr i be  so me  
successe s  o f  l ean  manufa c tu r i ng  methodo logy  wi th i n  the  
serv i ce  i ndus t ry .  Key  l ean  manuf ac t u r i ng  too l s  were  i n t roduced  
and  a rgu ments  g i ven  on  the  p rac t i ca l  app l i ca t i on o f  these  too l s 
to  the  serv i ce  i ndus t ry .  
 
Chapte r  3  descr i bed  the  research  d es ign  and  methodo logy .  The  
sa mple  se l ec t i on  method  and  da t a  co l l ec t i on  procedure  and  
techn iques  were  i n t roduced  and  d i scussed .  The  l ean  too l  
se l ec ted  fo r  ana l ys i ng  the  se l ec ted sa mple  was i n t roduced  and  
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the  da ta  se l ec t i on  p rocess  was d escr i bed  fo r  popu la t i ng the  
va l ue  s t rea m map.   
 
Chapte r  4  p re sen ted  t he  f i nd i ngs  a nd  resu l ts  o f  t he  s tud y .  The  
chap te r  began wi th  an  ana l ys i s  o f  the  cha l l enges  fac i ng  the UT i  
o rgan i sa t i on  wi th i n  the  con text  o f  the  ocean  f re i gh t  impor ts  
p rocess .  The  chap te r  then  p rogre s sed  to  the  measure ment  o f  
the  func t i ona l  teams and  conc luded  wi th  the  va l ue  added  
percen tage  fo r  the  ocean  f re i gh t  impor ts  p roces s .  F i na l l y ,  the  
cur ren t  s ta te  map was p resen ted  and  the  da ta  co l l ec ted  was  
co l l a ted  on  the  cur ren t  s ta te  va l ue  s t rea m map.  
 
The  purpose  o f  th i s  chap te r  i s  to  d raw con c lus i ons  and  make  
reco mmendat i ons  ba sed  on  the  an a l ys i s  o f  the  cur ren t  s ta t e  
map.  F ro m th i s  ana l ys i s  th i s  research  wi l l  conc lude  whether  the  
l ean  too l  appl i ed  (val ue  s t rea m mapp ing)  can  ass i s t  i n  
ach iev i ng  the  des i red  d i rec t i ona l  change aga ins t  the  
“cha l l enges”  fac i ng  the  UT i  o rgan i sa t i on .  The  resu l ts  o f  the  
s tudy  wi l l  a l so  be assesed  aga ins t  the  resu l ts  o f  the  l i te ra tu re 
rev i ew and  p re sen t  a rgu ments  fo r  o r  aga ins t  the  v i e ws o f  th ese  
au thors .  F i na l l y  recommendat i ons  f o r  the  UT i  o rgan i sa t i on wi l l  
be  made a nd  a  pos s i b l e  fu tu re  s ta te  p resen ted  and  d i scus sed .  
 
5.2  AN ASSESMENT  OF T HE CURRENT ST AT E MAP 
 
W hen the  i nd i v i dual  p rocesses  o f  the  func t i ona l  tea ms were  
rev i ewed i t  was  d i f f i cu l t  to  env i sage  the  ocean  f re i gh t  imp or ts  
p rocess  f ro m end  to  end .  The  cur re n t  s ta te  map wa s su ccess fu l  
i n  pu t t i ng toge ther  a l l  p rocesses  wi th i n  the  ocean  f re i gh t  
impor t s  va l ue  s t rea m.  Th i s  d i scovery  i s  suppor ted  by  f i ndi ngs  
i n  chap te r  2  where  Rother  and  Shook (2003 :3 ) ,  s ta ted  tha t  
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va lue  s t rea m mapp ing  enab les  the  user  to  l ook  a t  the  who le  
p rocess  f ro m beg inn ing  to  end  wi thou t  on l y  l ook i ng  a t  
i nd i v i dua l  par ts .  
 
The  t ime seg ments  a ss i s ted  i n  ana l ys i ng  ac tua l  va l ue  added 
t ime o f  the  cur ren t  ocean  f re i gh t  impor t s  p rocess .  I t  wa s  
d i scovered  tha t  on l y  1 .7% o f  the  e n t i re  t ime an  ocean  f re i gh t  
impor t s  f i l e  takes  to  move  th roug h  p rocess  i s  spen t  ac tua l l y  
c rea t i ng  cus to mer  va l ue .  Ho wever ,  i t  must  b e  no ted  tha t  ac tua l  
t rans i t  t i me o f  the  sh i p ment  ( ve sse l )  i n  th i s  i ns tance  ma kes up  
a  l a rge  percen tage  o f  th i s  t i me.  T o  e xp la i n ,  the  ma in  i mpor t  
rou te  to  Sou th  Af r i ca  i s  f ro m Ger ma ny.  Ac tua l  sa i l i ng  t ime f ro m 
por t  to  por t  i s  21  days .  There fo re ,  the  va l ue  added percen tage  
may no t  be  an  a ccura te  re f l ec t i on  o f  t rue  va l ue  added t ime  
wi th i n  the  ocean  f re i gh t  impor ts  p ro cess ,  when tak i ng  sh i p ment  
t rans i t  t ime  i n to  accoun t .  
 
W hen l ook i ng  a t  the  de l i ve r i es  tea m pro cess  and  doc u me nt  
d i s t r i bu t i on  p rocess  wi th i n  the  con t ext  o f  the  a c tua l  t rans i t  t i me  
o f  the  sh i p ment  i t  revea led  tha t  t he  ac t i v i t i es  o f  bo th  these  
tea ms  need  to  be  co mple ted  wi th i n  one  to  f i ve  days  o f  ves se l  
a r r i va l .  The  reason  fo r  th i s  occur rence  i s  tha t  the  b i l l  o f  en t ry  
down load  wi l l  onl y  take  p l ace  th ree  days  be fo re  vesse l  ET A 
(es t i mated  t i me o f  a r r i va l ) .  Th i s  p rocess  ha s  been  pu t  i n  p l ace  
because  o f  the  f i nanc ia l  imp l i ca t i ons  i t  ca r r i es .  On bi l l  o f  en t ry  
down load  du ty  and  VAT i s  pa i d ,  to  the  Sou th  A f r i can  Revenu e  
Serv i ce ,  by  UT i  on  beha l f  o f  the  cus to mer .  In  an  e f fo r t  to  ease  
cash  f l o w,  the  do wn load  take s  p l ac e  as  c l ose  to  the  i nvo i c i ng  
da te  as  poss i b l e ,  and  ETA o f  ve sse l ,  so  tha t  the  du ty  and  VAT  
d i sbursed  can  be  re covered  on  th e  i nvo i ce  to  the  cu s to mer  
wi th i n  the  shor tes t  a mount  o f  t i me .  Th i s  l imi ta t i on  wi th i n  the  
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ocean f re i gh t  impor ts  p roce ss  p l aces  a  l a rge  amount  o f  
p ressure  on  the se  t wo  func t i ona l  tea ms t o  per fo r m the i r  
ac t i v i t i es  wi th i n  a  very  shor t  t i me f ra me.  In ev i tab l y ,  ba tch  an d  
queue i s  c rea ted  when a  ves se l  a r r ives  i n  Por t  E l i zabe th  and  a  
nu mber  o f  sh i pp i ng  f i l es  mu st  be  p rocessed  i n  o rder  to  ensure  
the  de l i ve ry  o f  i nvo i ce  wi th  the  sh i p ment  to  the  cu s to mer .   
 
F ro m a  l ean  perspec t i ve ,  th i s i s a  ma jo r  obs ta c l e  wh i ch  needs  
to  be  overco me.  I t  i s  here  tha t  se rv i ce  f l ow i s  de l i be ra te l y  
d i s rup ted .  The  t rade-o f f  i s  now apparen t  be twee n ba lanc i ng  the  
needs o f  the  cus to mer  wi th  the  p ro f i tab i l i t y  o f  the  UTi  
o rgan i sa t i on .  One o f  the  seven  wa stes  i den t i f i ed  i n  chap te r  2  
by  L i ke r  (2004 :  29) ,  wa i t ing  t ime  i s  purpose l y  c rea ted  here .  A l l  
p rocess i ng  on  a  p ar t i cu l a r  sh i pp i ng  f i l e  wi l l  s top  un t i l  th ree  
days  be fo re  ve sse l  ETA.   
 
The  wa i t i ng  t ime e xper i enced  here  may a l so  l ead  to  ano ther  o f  
the  seven  wa stes  –  i n  a  serv i ce  contex t  -  i den t i f i ed  by  Ma leye f f  
(2006 :83) ,  i n  chap te r  2 ,  m is takes .  Due  to  the  shor t  p roces s i ng  
t ime av a i l ab l e  fo r  the  de l i ve r i es and  docu ment  d i s t r i bu t i on  
tea m,  mi s take s  cou ld  be  made i n  i nvo i c i ng  and  the  ba tch i ng  o f  
docu men ts .  Ho we ver ,  th i s  i s  wher e  the  a rgu ments  o f  Seddon  
(2005 :194)  can  be  re - i n t roduced .  As  sh o wn i n  chap te r  2 ,  
Seddon be l i eves  tha t  va l ue  s t rea m mapp ing  i s  o f  l i t t l e  val ue  i n 
the  serv i ce  con te x t  due  to  the  f ac t  the  i n  a  manufa c tu r i ng  
env i ron ment  the  cons t ra i n t  i s  a  mach ine  wh i ch  cannot  be  
subs t i tu ted  fo r  se rv i ce  ro l es .  Th i s  l e ads  to  i n f l exi b i l i t y  (Seddon,  
2005 :  194) .  In  o rder  to  p ro tec t  t he  work i ng  cap i ta l  o f  the  
o rgan i sa t i on  th i s  cons t ra i n t  i s  necessary  and  there fo re ,  the  
ocean  impor t s  p rocess  needs to  rema in  f l exi b l e  i n  o rder  to  dea l  
wi th  th i s  con s t ra i n t .  
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I t  i s  now poss ib l e  to  suggest  so me improve ment s  to  the  cur ren t  
s ta te  and  e va lua te  a  pos s i b l e  fu tu re  s ta te  by  ma k ing  
reco mmendat i ons  o n  us i ng  l ean  to o l s  and  the  re -shu f f l i ng  o f  
p rocesses  to  take  i n to  accoun t  the  cons t ra i n t  d i scovered .  
Through  th i s  p rocess  the  a rgu me nts  o f  the  var i ous  au thors  
researched  wi l l  be  tes ted  to  d i scov er  i f  va l ue  s t rea m mapp ing  
can  po ten t i a l l y  c rea te  improve me nts  aga ins t  the  cha l l enges  
fac i ng  the  UT i  o rgan i sa t i on .   
 
5.3  RECO MMENDAT IONS AND PO SSIBLE FUT URE ST AT E 
 
So me po ten t i a l  so l u t i ons  th rough  t he  app l i ca t i on  o f  l ean  too l s 
wi th i n  UT i ’s  ocean  impor t  p rocess  wi l l  be eva lua ted .  These  
suggested  mo de l s  s te m f ro m an  assess ment  o f  the  cur ren t  
s ta te  and  i nvo l ve  the  u t i l i sa t i on  o f  so me o f  the  too l s  found  i n  
chap te r  2 .  
 
5.3 .1  Designi ng  a  kanba n model  for  UT i  Port  El izabeth’ s  
ocean f re ight  i mports  p rocess 
 
In  chap te r  2  the  kanban p roce ss  wi t h i n  a  manufac tu r i ng  con te x t  
wa s  ana l ysed .  P i e te rse  (2007 :18)  s ays  tha t  a  kanban sys te m i s  
used  by  manufac tu re rs  to  c on t ro l  work  i n  p rocess  and  i nven to ry  
f l ow.  Incorpora t i ng  the  ‘wa te r  sp i der ’  concep t  (L i ke r  and  Dav i s ,  
2006 :  423)  a  kanban mode l  fo r  the  ocean  f re i gh t  impor ts  
p rocess  can  b e  c rea ted .  
 
Chapte r  2  revea led  the  seven  dead l y  waste s  o f  manufac tu r i ng .  
W ai t i ng  t ime wa s spec i f i ed  by  b o th  L i ke r  (2004 :29) ,  i n  a  
manufac tu r i ng  con te xt ,  and  Ma leye f f  (2006 :  83) ,  i n  a  ser v i ce  
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con te xt .  T ranspor ta t i on  was a l so  c on f i rmed  by  bo th  au thors  a s  
a  waste  i n  manufac tu r i ng  and  ser v i ce  con te xt s .  In  o rder  t o  
address  the  p rob lems o f  queue be tween the  fo rward i ng  tea m,  
degroup  tea m and  docu ment  d i s t r i bu t i on  tea m as  we l l  as  the  
phys i ca l  move ment  ( t ran spor ta t i on )  o f  f i l es  be tween  a l l  tea ms a  
kanban sys te m has  been  d es igned .   
 
In  a  typ i ca l  kanban sys te m card s  a re  used  to  s i gna l  the  
rep len i shment  o f  i nven to ry  o r  mo ve ment  requ i red  o f  a  par t  
(P i e te rse  2007 :  18) .  For  th i s  purpo se  a  f i l e  s l eeve  wi l l  be  used  
to  s i gna l  the  move ment  o f  the  oce an  impor ts  f i l e  to  the  next  
p rocess  o r  th e  re tu rn  o f  a  par t i cu l a r  f i l e  to  an  ups t rea m proces s  
i n  case  o f  an  e r ro r  o r  p rocess i ng  i ssue  wi th  the  f i l e .  Through  
the  u t i l i sa t i on o f  5S p r i nci p l es i n t roduced  i n  chap te r  2 (Tapp ing 
and  Shuker ,  2003 :  89)  the  re searcher  has  de s igned  a  
s tandard i sed  work  a rea  fo r  a l l  ocean  f re i gh t  impor t  e mp loyees  
to  fo l l ow.  
 
The  p rocess  i s  s i mp le .  W hen the  ocean  i mpor ts  f i l e  has  been  
co mple ted ,  b y  the  f o r ward i ng  tea m fo r  e xa mple ,  i t  i s  i nser ted  
i n to  the  co l oured  s leeve  ind ica t o r  and  p l aced  i n  the  ‘ou t  t ray ’  
on  the  con t ro l l e r ’s  desk ,  see  F i gure  5 .1 .  and  5 .2 .  
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FIGURE 5 .1  T HE OCEAN IMPORT  EMPLO YEE’ S DESK  
INCORPORAT ING 5 S IN T HE KANBAN MODEL 
 
Source :  Researcher ’ s  o wn cons t ruc t i on .  
 
Th i s  i s  a  s i gna l  fo r  the  ‘wa te r  sp i der ’  to  co l l ec t  the  f i l e  and  take  
i t  to  the  nex t  do wns t rea m process ,  o r  ups t rea m i n  the  c ase  o f  a  
query .  W hen the  wate r  sp i der  co l l ects  the  f i l e  s l eeve  con ta i n i ng 
the  ocean  f re i gh t  impor t s  f i l e ,  the  wate r  sp i der  a l so  rep leni shes  
the  i nven to ry  o f  e mpty  f i l e  s l eeves  on  the  e mp loyees ’  des k .  
The  wate r  sp i der  p roceeds,  wi th  the  f i l es  on  the  t ranspor t  
t ro l l ey ,  to  the  supermarke t  and  o f f - l oads  the  f i l e ,  i n  th i s  
exa mple ,  to  the  Degroup  tea m’s  su per marke t .  W hen o f f l oading  
f i l es  fo r  Degroup  the  wa te r  sp i der  wi l l  co l l ec t  f i l e  s l eeves  fo r  
the  ne xt  do wn st rea m or  ups t rea m process ,  and  so  on .  The  
wa te r  sp i der  wi l l  con t i nue  go ing f ro m tea m t o  tea m de l i ve r i ng  
and  o f f - l oad ing  f i l es c rea t i ng  a  push/pu l l  sys tem and  enab l i ng  a  
s mooth  f l ow o f  f i l es  a round  the  o f f i c e .  
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FIGURE 5 .2  A KANBAN MODEL FOR T HE OCEAN FREIGHT  
IMPORT S PROCESS 
 
Source :  Researcher ’ s  o wn c rea t i on .  
 
Eva lua t i ng  the  kanban mode l  i n  the  con te xt  o f  th e  cur ren t  s ta te  
map,  th e  i mpact  wi l l  be  i n  the  fo l l owing  a reas :  
 
•  W ai t i ng  t ime can  be  reduced ,  wi th  an  es t i mated  8 .5  hours  o f  
queue t i me  be ing  taken  ou t  o f  the  ocean  i mpor ts  p rocess ;  
and  
•  T ranspor ta t i on  wi l l  be  reduced  as  ocean  impor t  e mp loyees  
wi l l  no t  have  to  l eave  the i r  sea ts  to  co l l ec t  o r  d i s t r i bu te  f i l es .  
Th i s  cou ld ,  po ten t i a l l y ,  reduce  the  a mount  o f  e mp loyees  i n  
the  ocean  f re i gh t  i mpor ts  p roces s ,  a l l owing  the m to  be co me  
more  p rodu c t i ve  by  spend ing  more  t i me a t  the i r  work  
s ta t i ons .  
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Through the  asses s ment  o f  t he  cur ren t  s ta te  map i t  has  been  
poss i b l e  to  deve lop  a  ‘ f i l e  f l ow’  mo de l  i ncorpora t i ng  the  use  o f  
so me l ean  manufa c tu r i ng  concep ts ,  na mel y  kanban a nd  5S .  
 
5.3 .2  Using  gro up tec hnolog y (ce l l ula r  layo ut )  for  UT i  Port  
El izabet h’s  ocea n f re ight  i mports  process 
 
W hen evalua t i ng  the  cur ren t  s ta t e  map the  researcher  has  
i den t i f i ed  tha t  so me  o f  t he  p roc esses  wi th i n  the  docu ment  
d i s t r i bu t i on  team ca n  eas i l y  be  i ncorpora ted  i n to  o ther  tea ms.   
 
Each  func t i ona l  tea m genera t es  sp ec i f i c  docu ments  wh i ch  a re  
p l aced  i n  the  sh i pp ing  f i l e .  By  en su r i ng  tha t  a l l  ups t rea m tea ms  
scan  the  docu men ts  they  a re  respons ib l e  fo r ,  i n to  the  ESF 
(e l ec t ron i c  sh i pping  f i l e )  sys te m,  the  docu ment  d i s t r i bu t i on  
tea m can  be  e l imina ted  co mple te l y .  The  researcher  suggests  
tha t  the  ba tch i ng  ac t i v i t y  be  i ncor pora ted  i n to  the  de l i ve r i es 
tea m.  The  de l i ve ry  tea m u l t i mate l y  a r ranges  the  de l i ve ry  o f  the  
sh i p ment ,  t he re fo re  send ing  t he  UT i  i nvo i ce  wi th  the  de l i ve ry  
makes  sense .  
 
Regard i ng  the  spe c i f i c  a r range me nt  o f  tea m me mbers  wi th i n  
the  re ma in i ng  four  tea ms the  res earcher  suggest s  a  ce l l u l a r  
approach .  As  d i scussed  i n  chap t e r  2 ,  Dav i s  and  He ineke  
(2005 :351)  say  tha t  g roup  techn o logy  asse mbles  mac h ines  
necessary  to  p roduce  one  par t  i n to  manufac tu r i ng  ce l l s .  
I mpos ing  th i s  methodo logy  l i te ra l l y  on  the  UT i  Por t  E l i zabe th  
opera t i on  wou ld  su ggest  t ha t  thes e  func t i ons  be  a r range d i n  
fa mi l i es  o f  p roduc ts .  Th i s  wou ld  me an an  ocean  f re i gh t  i mpor ts  
ce l l  o r  number  o f  ce l l s ;  an  ocean  f re i gh t  expor ts  ce l l ;  an  a i r  
impor t s  ce l l  and  an  a i r  expor ts  ce l l .  W hi l e  th i s  makes sense  i n  
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a l ean  con te xt ,  t he  researcher  do es  no t  be l i eve  th i s  wi l l  be 
poss i b l e  i n  the  fo reseeab le  fu tu re .  
 
Based  on  the  ana l ys i s  o f  the  cur ren t  s ta te  map,  the  resear cher  
reco mmends  tha t  the  func t i ona l  tea ms  be  a r ranged  us i ng  g roup  
techno logy .  
 
An  ana l ys i s  o f  the  cur ren t  se t  up  o f  the  degroup  tea m,  F i gure  
5 .3  i l l us t ra tes  the  cur ren t  a r range ment .  In  th i s  mode l  one  can  
see  tha t  the  a r range ment  o f  wor kers  ma kes i t  d i f f i cu l t  to  
co mmun i ca te  wi th  one  ano ther .  A  s econd po in t  to  no te  i s  tha t  
the  persons  fu r th es t  a way f ro m th e  super mar ke t  wi l l  have  to  
s tand  up  to  ge t  ocean  i mpor t  f i l es  o r  ask  a  co l l eague  to  ge t  
f i l es  on  the i r  beha l f .  As  d i scussed  i n  chap te r  2 ,  any  mo ve ment  
o r  t ranspor t  i s  a  wast e  and  shou ld  b e  e l imina ted .  
 
FIGURE 5 .3  CURRENT  SEAT ING  ARRANGEMENT  IN T HE 
DEGROUP T EAM 
 
Source :  Researcher ’ s  o wn c rea t i on .  
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Us i ng  Tapp ing  and  Shuker ’s  (2003 :  111)  descr i p t i on  o f  the  l ean  
wor k  a rea  fo und  i n  chap te r  2 ,  the  l ean  work  a rea  i s  a  se l f -  
con ta i ned  and  adequa te l y  s ta f fed  a rea  wh i ch  i s  made  up  o f  a  
nu mber  o f  va l ue-add ing  p rocesses .  The  s t ruc tu re  o f  these  ce l l s  
shou ld  be  i n  a  U o r  C shape,  a s  i n  the  case  o f  F i gure  5 .4 .  The  
p r imary  goa l  o f  suc h  a  l ayou t  i n  the  serv i ce  a rea  i s  to  min imi se  
t rave l  t ime fo r  e mp loyees  and  gene ra te  an  unders tandab le  f l ow 
(Dav i s  and  He ineke ,  2005 :  421) .  Th i s  i s  ach ieved  wi th  the  
g roup  techno logy  mode l  fo r  the  d egroup  tea m.  The  mode l  i s  
co mbined  wi th  the  kanban mode l ,  descr i bed  i n  5 .3 .1 .  The 
researcher  es t i mates  tha t  a t  l eas t  one  e mployee  can  be  taken  
ou t  o f  the  degroup  p ro cess  wi th  th i s  mode l .  
 
FIGURE 5 .4  A GROUP T ECHNOLOGY MODEL FOR T HE 
DEGROUP T EAM 
 
Source :  Researcher ’ s  o wn c rea t i on .  
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Eva lua t i ng  the  g roup  techno logy  mode l  i n  the  con te xt  o f  the  
cur ren t  s ta te  map,  the  i mpac t  wi l l  be  i n  the  fo l l owing  a reas :  
 
•  T ranspor ta t i on  wi l l  be  reduced  as  ocean  impor t  e mp loyees  
wi l l  no t  have  to  l eave  the i r  sea ts  to  co l l ec t  o r  d i s t r i bu te  f i l es .  
Th i s  ma y reduce  the  a mount  o f  e mp loyees  i n  the  ocean  
f re i gh t  impor ts  p roces s ,  a l l owing  the m to  beco me more  
p roduc t i ve  by  spend ing  more  t i me a t  the i r  work  s ta t i ons ;  
•  Unnecessary  move ment  i s  min i mi se d ;  and  
•  Co mmuni ca t i on  wi th i n  the  tea m i s  e nhanced .  
 
The  impact  o f  these  changes on  t he  p roposed  fu tu re  s ta te  
map,  as  seen  i n  F i gure  5 .5  wi l l  be  e xa mined .  F i gure  5 .5  
p rov i des  an  answer  to  su b-p rob lem 1 .3 .3 ;  ho w can  cur ren t  
opera t i ons  be  ana l ysed?  Va lue s t rea m mapp ing  has  p rov i ded  
a  v i ew o f  the  poss i b l e  fu tu re  s tate  and  can  be  used  an  
ana l ys i s  too l  fo r  the  ocean  f re i gh t  impor t s  p rocess  a t  UT i  
Por t  E l i zabe th .  
 
5.4  ANALYSIS OF PRO POSED F UT URE ST AT E 
 
•  Reduct i on  o f  e mp loyee  cos t .  
The  mo st  no tab le  change i s  the  re mo va l  o f  the  docu men t  
d i s t r i bu t i on  team.  Four  e mp loyees  can  be  re moved  fo r  the  
ocean  f re i gh t  i mpor ts  p roce ss .  
 
•  Reduct i on  o f  wa i t i ng  t i me wi th i n  the  f i l e  f l ow p rocess .  
To ta l  queue  t ime has  been  redu c ed  f ro m 510  minu tes  to  80  
minu t es .  Th i s  has  been  ach ieved  th rough  the  kanban mode l  
us i ng  the  wate r  sp i der  concep t  (ba sed  on  the  assu mpt i on  tha t  
the  wate r  sp i der  can  mak e a  round  every  20  minu te s) .  
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•  Push  /  pu l l  f l ow c rea ted .  
Through  the  use  o f  the  ka nban mo de l  ocean  i mpor t  e mp loyees  
can  con t ro l  the  f l ow o f  f i l es  c rea t i ng  unders tandab le  and  v i sual  
f l ow wi th i n  the  f i l e  move ment  p ro ce ss .  
 
•  Nea t  work  s ta t i ons .  
Through  the  u t i l i sa t i on  o f  5S  wor k  a reas  a re  t i dy .  Th i s ,  i n  
con junc t i on  wi th  the  kanban mod e l ,  wi l l  ma ke  i t  eas i e r  to  
i den t i f y  f i l es  wh i ch  have  been  mi s - l a i d ,  a re  ou t  o f  p l ace  o r  a re  
under  query .  Th i s  wi l l  be  v i sua l  as  the  f i l es  wi l l  be  p l aced 
ou ts i de  o f  the  e mp loyees  i n  /  ou t  t r ay  i nd i ca t i ng  tha t  the re  i s  a  
p rob lem wi th  the  f i l e  see  F i gure  5 .1 .  
 
Sub-prob le m 1 .3 .4  has  been  an s wer ed ,  what  chang es wi l l  occur  
i n  the  app l i ca t i on  o f  l ean  anal ys i s  to  se rv i ce  opera t i ons?  
  
 
  105 
 
 
FIGURE 5 .5  PRO POSED FUT URE ST AT E 
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5.5  L IMIT AT IO NS ENCOUNT ERED DURING T HE RESEARCH 
 
5.5 .1    Sta ndard isat io n 
 
The  ocean  i mpor ts  p roce ss  ser ves  a  d i ve rse  range  o f  
cus to mers  and  a  h i gh  l eve l  o f  va r i e ty  e xi s ts .  For  l ean  to  be  
success f u l ,  a  measure  o f  s tandard i sa t i on  needs to  take  p l ace  
wi th i n  the  ocean  f re i gh t  i mpor ts  p rocess .  Th i s  s tudy  d i d  no t  
address  the  i ssue  o f  s tandard i sa t i on .  
 
5.5 .2    Una voidab le  wai t i ng  per iods 
 
The  researcher  encounte red  unavo idab le  wa i t i ng  per i ods  wi th i n 
the  ocean  f re i gh t  impor ts  p roce s s ,  see  f i gu re  5 .6 .  These  
wa i t i ng  per i ods  were  on l y  d i scovered  by  the  researcher  af te r  
the  f i na l i sa t i on  o f  the  cur ren t  s ta t e ,  they  a re :  
•  Rece ip t  o f  docu ments  f ro m or i g i n  –  wi l l  onl y  be  recei ved  
seven  days  a f te r  the  boo k ing  da te ;  
•  Rece ip t  o f  ANF ( Ar r i va l  no t i f i ca t i on  f ro m the  s h i pp ing  l i ne )  –  
wi l l  on l y  be  rece i ved  seven  days  p r i o r  to  ETA o f  ves se l ;  
•  B i l l  o f  En t ry  do wn loaded to  SARS f i ve  days  be fo re  ET A;  and  
•  Sh ipp ing  l i ne  charges  on l y  rece i ved  th ree  days  be fo re  ET A.  
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FIGURE 5 .6  UNAVO IDABLE WAIT ING PERIO DS 
 
Source :  Researcher ’ s  o wn c rea t i on .  
 
Th i s  hampers  f l o w wi th i n  the  p rocess .  As  i den t i f i ed  i n chap te r  
2 ,  f l ow i s  es sen t i a l  fo r  the  succes s  o f  any  l ean  mod e l .  
 
5.5 .3    Forward i ng  T eam 
 
The  abso lu te  e r ro r  i n  the  anal ys i s  o f  the  fo rward i ng  tea m was  
10%,  wi th i n  a  95 % l eve l  o f  con f i dence .  
 
5.5 .4    Bi l l  o f  e nt ry  T eam 
 
On l y  69  b i l l  o f  en t r i es  were  t imed.  In  o rder  to  c rea te  a  mor e  
accura te  con f i dence  i n te rva l ,  a  l a rger  sa mple  shou ld  be  
u t i l i sed .  
 
5.5 .5    Degro up T eam 
 
On l y  f i ve  f i l es  were  mea sured .  To  c rea te  a  more  repre sen ta t i ve  
mean,  a  l a rger  sa mple  shou ld  be  u t i l i sed .  
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5.5 .6    De l i ve r ies  T eam 
 
On l y  e i gh t  f i l es  were  measur ed .  To  c rea te  a  more  
represen ta t i ve  mean ,  a  l a rger  sa mple  shou ld  be  u t i l i sed .  
 
5.5 .7    Docume nt  d is t r ibut io n T eam  
 
On l y  th i r t y - f i ve  f i l es  were  meas ured .  To  c rea te  a  more  
represen ta t i ve  mean ,  a  l a rger  sa mple  shou ld  be  u t i l i sed .  
 
5.5 .8    T he sca le  o f  the  s t ud y 
 
UT i  Por t  E l i zabe th  i s  on l y  one  o f  over  256  o f f i ces  wor l d  wide  
and  the  ocean  f re i gh t  impor ts  p rocess  on l y  one  o f  man y  
p rocesses  wi th i n  the  UT i  o rgan i sa t i on .  The  f i nd i ngs  may no t  be  
app l i cab le  to  a l l  p rocesses  and  UT i  o f f i ces  g l oba l l y .  
 
5.6  OPPO RT UNIT IES FOR FURT HER RESEARCH 
 
Th i s  research  s tudy  was on l y  con f i ned  to  the  ocean  f re i gh t  
impor t s  p rocess  o f  UT i  Por t  E l i zabe th  and  there fo re ,  the  resu l ts  
o f  o ther  o f f i ces  and  depar t ment s  wi th i n  Sou th  Af r i ca  and  
g l oba l l y  cou ld  resu l t  i n  d i f fe ren t  ou tco mes  than  recorde d  i n  th i s  
s tudy .  
 
In  the  con te xt  o f  l ean  meth odo logy ,  the  PDCA cyc l e  need s t o  
be  cons idered .  P i e te rse  (2007 :  2 9)  s ta tes  tha t  co n t i nuous  
improv e me nts  a re  a  never -end ing  cyc l e  o f  ques t i on i ng  the  
bas i c  work i ngs  o f  a  p roce ss .  The  PDCA cyc l es  a re :  P l an-Do-
Check-Act .  Th i s  s tudy  i nvo l ves  th e  ‘p l ann ing ’  por t i on  o f  th e  
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PDCA cy c l e .  Fur ther  s tud i es  cou ld  i nvo l ve  the  ac tua l  
imp le menta t i on  o f  s uggested  s o l u t i ons  and  the  ‘chec k ’  
( measure ment )  o f  the  resu l ts  wi th  reco mmendat i ons  as  fu r ther  
‘ac t i ons ’  to  be  taken .  
 
Fur ther  i nves t i ga t i on needs to  take  p l ace  i n the  deve lopment  o f  
the  l ean  serv i ce  mode l  fo r  the  f re i gh t  fo r ward i ng  i ndus t ry .  
 
5.7  CONCLUSIO N 
 
Sou th  Af r i can  bus iness  i s  under  g rowing  a t ta ck  f ro m g loba l  
co mpan ies .  I t  i s  v i ta l  tha t  Sou th  Af r i can  o rgan i sa t i ons  
con t i nua l l y  seek  ways  o f  beco ming  g l oba l l y  compe t i t i ve .  I t  i s  
impor tan t  tha t  UT i  In te rna t i ona l  i nves t i ga tes  a l te rna t i ve 
manage ment  met hodo log ies  and  wo rk  p rac t i ces  to  i nc rease  the  
p roduc t i v i t y  o f  e mp loyees  and  redu ce  opera t i ona l  cos ts .  One o f  
the  metho ds  i nves t i ga ted  i n  th i s  research  paper  was a  l ean  
serv i ce  mode l .  The  measure men t  o f  cha l l enges  fac i ng  UT i  Por t  
E l i zabe th  was used  to  es t ab l i sh  UT i ’s  cu r ren t  per fo r mance  i n  
cos t  con t ro l  and  cu s to mer  sa t i s fac t i on .  
 
L i te ra tu re  exi s ts  on  the  succe ss fu l  app l i ca t i on  o f  l ean  
manufac tu r i ng  methodo logy  to  th e  serv i ce  i ndus t ry .  In  the  
cases  rev i e wed,  bo th  qua l i t y  o f  se rv i ce  de l i ve ry  and  
p roduc t i v i t y  i nc reased  d ramat i ca l l y  whe n l ean  meth odo logy  and  
too l s  were  app l i ed .  
 
A l ean  too l ,  va l ue  s t rea m mapp ing ,  wa s  succe ss fu l l y  app l i ed  to  
UT i  Por t  E l i zabe th  (a  serv i ce  i ndus t ry ) .  The  va l ue  s t rea m 
mapp ing  techn ique  revea led  a reas  o f  improve men t  a t  UT i  Por t  
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El i zabe th ,  and  the  po ten t i a l  app l i cat i on  to  the  res t  o f  UT i  Sou th  
Af r i ca  e xi s ts .  The  co mple ted  s to r y  b oard  i s  found  i n  F i gure  5 .5 .  
 
To  conc lude ,  the  research  f i nd i ngs  were  d i rec t l y  re l a ted  to  the  
ma in  p rob le m and  th e  ans wer s  to  th e  four  sub-p rob le ms were  
ob ta i ned .  A co mple te  va l ue  s t rea m s to ry  board  can  be  seen  i n  
f i gu re  5 .7 .
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FIGURE 5 .7  CO MPLET E ST ORYBO ARD 
 
Source :  Researcher ’ s  o wn cons t ruc t i on .
  
 
  112 
 
 
REFERENCES  
 
Abd i ,  F . ,  Shavar i n i ,  S.K. ,  and  Ho se in i ,  S.M. S.  2006 .  G lean  
l ean :  how to  use  l ean  approach  i n se rv i ce  i ndus t r i es .  Journa l  o f  
Serv ice s  Res earch ,  6 .  
 
Amos,  T . ,  He l l r i egel ,  D. ,  Jackson ,  S.E. ,  K l opper ,  H.B. ,  Lou w,  
L . ,  Oosth i zen ,  T . ,  S l ocu m,  J . ,  and  Staude ,  G.  2005 .  
Management  second  South  A f r ican .  Cape To wn:  O xfo rd  
Un i vers i t y  Press .  
 
Bo wen,  E.  and  Youngda h l ,  W .  Lean  serv i ce :  i n  de fen ce  o f  a  
p roduc t i on- l i ne  approach .  In te rna t iona l  Jo urna l  o f  Serv ice  
Indus t ry  Management ,  9 (3 ) ,  207  –  225 .  
 
Bro wn,  C.  B. ,  Co l l i ns ,  T .R. ,  a nd  Mc Co mbs,  E.L .  2006 .  
T rans fo r mat i on  f ro m ba tch  to  l ean  manufac tu r i ng :  the  
per fo r mance  i ssues .  Eng ineer ing  M anagement  Journa l ,  18  (2 ) ,  
3 -13 .  
 
Bard i ,  J . ,  Coy le ,  J . ,  Lang ley ,  J .  ( J r ) .  2003 .  The management  o f  
bus iness  log is t ics .  7 t h  ed .  Mason:  T ho mpson  Learn i ng .  
 
B i cheno ,  J .  and  Pie te rse ,  K.  2008 .  The  l ean  too lbo x fo r  se rv ice  
sys tems .  Por t  E l i zabe th :  T r i Lean  Pub l i shi ng   
 
Co l l i s  J .  and  Husse y  R .  2003 .  Bus iness  Resear ch .  2 n d  ed .  
Hound mi l l s ,  Bas ings toke :  Pa lg rave  Mac Mi l l i an .  
 
  
 
  113 
 
 
Dav i s ,  M and  He ineke ,  J .  2005 .  Opera t ions  Managemen t :   
In tegra t ing  Manu fac tu r ing  and  Se rv ices  (5 th  ed . ) .   Bos ton :  
McGra w- Hi l l   
 
Duggan,  K.  2006 .  Measur i ng  up  l ean :  The  jo urney  to wards  
opera t i ona l  exce l l ence .  Medica l  De s ign  Techno log y ,  10 ,  20  –  
23 .  
 
Ehr l i ch ,  B.H.  2006 .  Ind us t r i a l  eng ineer .  Serv ice  w it h  a  sm i le .  
38 (8 ) ,  40  -  44 .  
 
Eras mus,  B. ,  Schenk ,  H. ,  Swanep oe l ,  B. ,  and  Van W yk,  M.  
2005 .  South  Af r ican  human resources  management .  Cape  
Town:  For mese t .  
 
Ha l l ,  J .  Manage ment  se rv i ces .  200 6 .  Mak ing  bus ine ss  p roces s  
lean .  50  (4 ) ,  27  -  2 0 .  
 
H i l l ,  C .W .L .  2007 .  In te rna t iona l  bus ine ss .  (6 t h  ed )  W ash ing ton :  
McGra w- Hi l l .  
 
Jones ,  D.T . ,  Roos,  D.  and  W omack J .L .  1990 .  The mach ine  tha t  
changed the  wor ld :  Ne w York :  Ra ws on Asso c ia tes .  
 
Jones ,  D .  and  W omack ,  J .  1996 .  Lean th ink ing .  Ne w Yor k :  
S i mon & Schuste r .  
 
Ker r ,  J .  2006 .  W hat  does  “ l ean”  rea l l y  mean? Log is t ic s  
Management ,  45  (5 ) ,  29  –  34 .  
 
  
 
  114 
 
 
Lewis ,  M. ,  and  Slack ,  N.  2002 .  O pera t iona l  s t ra tegy .  Esse x :  
Pearson  Educa t i on .  
 
L i ke r ,  J .  2004 .  The Toyo ta  way .  Ne w York :  McGra w-Hi l l .  
 
L i ke r ,  J .K.  and  Me ie r ,  D.  2006 .  The  Toyo ta  wa y f ie ldbook .  Ne w  
York :  McGra w-Hi l l .  
 
L i ke r ,  J .  and  Morgan ,  J .  2006 .  The  Toyo ta  wa y i n  se rv i ces :  The  
case  o f  l ean  p roduc t  deve lopment .  Academy o f  Management  
Perspec t ives .  Ma y,  5  –  20 .   
 
Ma leye f f ,  J .  2006 .  Exp lo ra t i on  o f  i n te rna l  se rv i ce  sys te ms us i ng  
l ean  p r i nc i p l es .  Management  Dec is i on ,  44  (5 ) ,  674  –  689 .  
 
The  Nat i ona l  Produc t i v i t y  Ins t i tu te :  Annua l  Repor t  2005  -  20 06  
[On l i ne ] .  2007 .  Ava i l ab l e  f rom:  
h t tp : / / www. i md. ch / research / pub l i ca t i ons /wc y /up load  (acces sed  
29  Apr i l  2007) .   
 
Oak land ,  J .  2007 .  TQ M.  (3 r d  ed . )  Oxfo rd :  Bu t te r wor th -
He ine mann.  
 
Pearce ,  J .  and  Rob inson ,  R.  Com pet i t ive  s t ra tegy .  (8 t h  ed . ) .  
Ne w York :  McGra w- Hi l l / I rwin  
 
P i e te rse ,  K.  2007 .  Lean ing  the  South  Af r ican  way .  (2 n d  ed . )  
Por t  E l i zabe th :  T r i l ean  Pub l i sh i ng .  
 
Ro ther ,  M.  an d  Sh ook,  J .  2003 .  L earn in g  to  see .  Ca mbr i dge :  
The  Lean  En te rp r i se  Ins t i tu te ,  Inc .  
  
 
  115 
 
 
 
Se we l l ,  C . ,  Bro wn,  P.  1992 .  Cust omers  fo r  l i fe .  Ne w York :  
Doub leday .  
 
Seddon,  J .  2005 .  Freedom f rom command and  con t ro l .  Ne w 
York :  Produc t i v i t y  Pres s .  
 
Spear ,  S.  and  Bo wen,  H.  1999 .  Dec od ing  the  DNA o f  the  Toyo ta  
p roduc t i on  sys te m.  Harvard  Bus in ess  Rev ie w.  Sep te mber  –  
October ,  96  –  106 .  
 
Tapp ing ,  D and  Shuker ,  T .  2003 .  Value  s t ream manag ement  fo r  
the  lean  o f f i ce .  Produc t i v i t y  Pre ss .  Ne w York .  
 
Tay l o r ,  D.  and  Brun t ,  D.  2002 .  Manufac tu r ing  opera t ion s  and  
supp ly  cha in  management ,  London:  Tho mson Learn i ng .   
 
W ampach,  R. B.  2007 .  Per sona l  co mmun ic a t ion .  Por t  E l i zabe th :  
UT i  In te rna t i ona l  Inc .   
 
W omack,  J .  and  Jones ,  D.  1996 .  Lean th ink ing .  Ne w Yor k :  
S i mon & Schuste r   
 
Z i kmund ,  W .G.  1994  bus iness  re search  methods :  Or l ando :  
Dryden  Pre ss .  
 
 
 
  
 
  116 
 
 
ANNEXURE 1   
WORLD CO MPET IT IVENESS SCO RECARD 2006 
 
 
Source :  h t t p : / / www. wefo ru m.org /en / i n i t i a t i ves /
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ANNEXURE 2  
SH IPMENT  COUNT  FOR PERIOD 01  JULY 2007 T O 30  JUNE 2008 
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ANNEXURE 3 
SH IPMENT  ST AT IST ICS REPO RT  
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ANNEXURE 4   
DETERMINE THE MAIN PROCESSES QUESTIONAIRE 
 
 
Team Leader:     Team Name:  
 
Team leader Sex:      M    F   What is your team size? 
 
How many male?     How many female? 
 
What are your teams working hours (total time per work day)? 
 
Please describe the main processes within your team: 
 
 
 
 
 
 
Please provide a rough sketch of your team’s process: 
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Please list the tools (and / or systems) used by team members to complete their daily 
tasks 
 
 
 
 
 
 
 
 
 
 
 
At what intervals, during the day, do your team hand ocean import files to the next 
process? 
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ANNEXURE 5   
PROF IT ABIL IT Y REPORT  
Profitability Report 22. August 2008
Applied filtersDoes not begin with oip - delete Does not begin with P - delete
UTi South Africa (Pty) Ltd Report 50177
Report 50177
Shipment Job No.House Waybill No. De-Group Reference Import Reference nth'
1.00           OIP0014375 5661004789 TH0349 PJ0112 1
2.00           OIP0019010 1255551459 DE2409 PD0398 2
3.00           OIP0021202 1255559229 DE2615 PP0070 3
4.00           OIP0024199 5601011278 MY0049 PK0682 4
5.00           OIP0025961 725103025 US0502 PB0862 5
6.00           OIP0025965 725103031 US0502 PB0864 6
7.00           OIP0025970 725103032 US0502 PB0865 7
8.00           OIP0025982 1255570477 DE3004 PC0403 8
9.00           OIP0027371 1224614608 BE0785 PO0162 9
10.00         OIP0027382 5601013213 MY0050 PH0624 10
11.00         OIP0027884 1273603256 GB0990 PQ0056 11
12.00         OIP0027992 5651008882 SG0137 PH0656 12
13.00         OIP0029590 1255679016 DE3289 PQ0139 13
14.00         OIP0029596 1255678563 DE3291 PQ0141 14
15.00         OIP0029598 1255678655 DE3291 PQ0143 15
16.00         OIP0029599 1255678707 DE3291 PQ0144 16
17.00         OIP0029689 1407604258 ES1550 PO0219 17
18.00         OIP0029938 5861084809 CN0623 PG1108 18
19.00         OIP0029990 5881019483 TW0439 PG1109 19
20.00         OIP0030104 106300192 MX0100 PC0548 20
21.00         OIP0030294 1255681319 DE3358 PE0256 21
22.00         OIP0030457 5860002104 CN0628 PC0558 22
23.00         OIP0030455 1255679442 DE3365 PD1184 23
24.00         OIP0030540 1402604394 ES1569 PQ0197 24
25.00         OIP0030659 5601015088 MY0053 PK0871 25
26.00         OIP0030977 1230602123 TR0086 PO0258 26
27.00         OIP0030983 5851070827 HK0694 PG1170 27
28.00         OIP0030984 5851070828 HK0694 PG1171 28
29.00         OIP0030985 5851070829 HK0694 PG1172 29
30.00         OIP0030986 5851070830 HK0694 PG1173 30
31.00         OIP0030987 5851071039 HK0694 PG1174 31
32.00         OIP0031579 1224617005 BE0845 PR0043 32
33.00         OIP0032237 1255684152 DE3512 PJ0721 33
34.00         OIP0032453 5860015148 CN0652 PG1224 34
35.00         OIP0032454 5860015155 CN0652 PG1225 35
36.00         OIP0032455 5860015157 CN0652 PG1226 36
37.00         OIP0033377 591128740 IN0364 PG1311 37
38.00         OIP0033952 5860018257 CN0665 PG1350 38
39.00         OIP0033953 5860020055 CN0665 PG1351 39
40.00         OIP0033955 5860020058 CN0665 PG1353 40
41.00         OIP0033956 5860020059 CN0665 PG1354 1
42.00         OIP0033957 5860020060 CN0665 PG1355 2
43.00         OIP0033958 5860020061 CN0665 PG1356 3
44.00         OIP0033959 5860021403 CN0665 PG1357 4
45.00         OIP0034037 1255687556 DE3673 PP0357 5
46.00         OIP0034275 5860026855 CN0670 PG1343 6
47.00         OIP0034412 1212606533 FR0539 PF0370 7
48.00         OIP0034448 1255688699 DE3705 PR0215 8
49.00         OIP0035519 5610070264 AU0378 PC0694 9
50.00         OIP0037714 591131320 IN0422 PO0506 10
51.00         OIP0037768 1230602948 TR0112 PR0390 11
52.00         OIP0037869 1255695131 DE3961 PC0806 12
53.00         OIP0037929 591130931 IN0423 PO0446 13
54.00         OIP0038161 1407605681 ES1761 PO0523 14
55.00         OIP0038236 5851083653 HK0737 PT0063 15
56.00         OIP0038296 1255697608 DE3980 PJ1169 16
57.00         OIP0038317 1255697534 DE3982 PJ1175 17
58.00         OIP0038389 1255697435 DE3991 PR0435 18
59.00         OIP0038494 5851083967 HK0738 PT0081 19
60.00         OIP0038624 1255698545 DE4007 PJ1201 20
61.00         OIP0038653 5801010599 BD0019 PT0091 21
62.00         OIP0038870 1212607278 FR0557 PF0460 22
63.00         OIP0038880 5851084304 HK0742 PT0104 23
64.00         OIP0038959 1407605857 ES1783 PS0549 24
65.00         OIP0039146 1281612768 GB1048 PF0469 25
66.00         OIP0039212 5851084721 HK0744 PT0123 26
67.00         OIP0039278 1255699356 DE4061 PJ1256 27
68.00         OIP0039290 5815011730 JP0464 PR0471 28
69.00         OIP0039292 5860052725 CN0776 PT0089 29
70.00         OIP0039417 1224621404 BE0959 PR0477 30
71.00         OIP0039559 1212607381 FR0561 PF0474 31
72.00         OIP0039609 1281612890 GB1050 PF0473 32
73.00         OIP0039696 686109777 US0684 PU0003 33
74.00         OIP0039748 5851085947 HK0747 PT0151 34
75.00         OIP0039751 5851086595 HK0747 PT0153 35
76.00         OIP0039775 1281612958 GB1051 PF0481 36
77.00         OIP0040119 5815012057 JP0468 PP0525 37
78.00         OIP0040469 1255602518 DE4123 PJ1343 38
79.00         OIP0040513 1412602991 ES1825 PR0528 39
80.00         OIP0040514 1412602990 ES1826 PR0529 40
Global Dimension 1 Code: PLZ, Global Dimension 2 Code: IMP, Global Dimension 3 Code: OCN, Posting Date: 01/01/08..22/08/08
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ANNEXURE 6  
DET ERMINE T HE T IME OF O BSERVAT IONS 
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ANNEXURE 7   
OBSERVAT ION SHEET  
 
 
Monday E-Mail Domestic eMpower
Shipping 
Line / Port 
Website
Telephone Shipping File ESF
Status 
Report 
Update
Meeting
Non-
Forwarding 
Activity 
0800:0859
0900:0959
1000:1059
1100:1159
1400:1459
1500:1559
1600:1659
TOTAL
Tuesday E-Mail Domestic eMpower
Shipping 
Line / Port 
Website
Telephone Shipping File ESF
Status 
Report 
Update
Meeting
Non-
Forwarding 
Activity 
0800:0859
0900:0959
1000:1059
1100:1159
1400:1459
1500:1559
1600:1659
TOTAL
Wednesday E-Mail Domestic eMpower
Shipping 
Line / Port 
Website
Telephone Shipping File ESF
Status 
Report 
Update
Meeting
Non-
Forwarding 
Activity 
0800:0859
0900:0959
1000:1059
1100:1159
1400:1459
1500:1559
1600:1659
TOTAL
Thursday E-Mail Domestic eMpower
Shipping 
Line / Port 
Website
Telephone Shipping File ESF
Status 
Report 
Update
Meeting
Non-
Forwarding 
Activity 
0800:0859
0900:0959
1000:1059
1100:1159
1400:1459
1500:1559
1600:1659
TOTAL
Friday E-Mail Domestic eMpower
Shipping 
Line / Port 
Website
Telephone Shipping File ESF
Status 
Report 
Update
Meeting
Non-
Forwarding 
Activity 
0800:0859
0900:0959
1000:1059
1100:1159
1400:1459
1500:1559
1600:1659
TOTAL
WEEK 
TOTAL
Forwarding activity - selected tool in use
Forwarding activity - selected tool in use
Observation Sheet
Forwarding activity - selected tool in use
Forwarding activity - selected tool in use
Forwarding activity - selected tool in use
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ANNEXURE 8  
DEGROUP T IME SHEET  
File Number Date
# Process Item Time 
Start
Time 
End
Total
1 Split File Amoungst Team
2 QC Document Order
3 Register
4 Request Shipping Line Invoice
5 Pass Cargo Dues
6 Check Charges
7 Invoice Degroup File
Total Time For This File
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ANNEXURE 9   
BILL  OF ENT RY T IME SHEET  
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ANNEXURE 10   
DEL IVERIES T IME SHEET  
 
 
File Number Date
# Process Item Time 
Start
Time 
End
Total
1 Prepare Docs from S/Line
2 Prepare Client Docs
3 Arrange Delivery F/Controller
4 Arrange Delivery with Haulier
5 Write Up Charges
6 Generate Invoice
7 Complete Costing
Total Time For This File
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ANNEXURE 11  
DOCUMENT  DIST RIBUT ION ST UDY 
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ANNEXURE 12  
F ILE F RONT  COVER  
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ANNEXURE 13  
EMPO WER 
 
 
